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Food manufacturers now concerned with the 
status of their emulsifiers under the recent 
Food Additives Amendment will be interested to 


know that DPi supplies emulsifiers which 


are free of question. 


Made from natural fats and oils and brought to a 
high mono content and purity by molecular dis- 
tillation, Myverol® Distilled Monoglycerides provide 
food manufacturers with an exceptional product for 
improving texture and controlling consistency. This 
is done at the lowest possible cost per pound of 
emulsifying effectiveness. We will be happy to bring 
you up to date on prices, types, and technical data. 
Write Distillation Products Industries, Rochester 3, 
N. Y. Sales offices: New York and Chicago + W. M. 
Gillies, Inc., West Coast « Charles Albert Smith 
Limited, Montreal and Toronto. 


distillers of monoglycerides made from natural fats and oils 


1b 38) “y Also... vitamin A in bulk 
lb for foods and pharmaceuticals 


Distillation Products Industries iso division ot Eastman Kodak Company 
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CJ)uiia for more information and prices today. 
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Harshaw | 
yestion Catalyst Powders 


Harshaw KEL-PAK Powders are carefully compounded mixtures of Potassium 
Sulphate; Mercuric Oxide and/or Copper Sulphate in sealed polyethylene 
packets containing sufficient catalyst for one protein determination. 


Hazardous handling of mercury or its compounds 


|- More uniform mixtures 


FOR YOUR CONVENIENCE 


| Messy mixing operations 


| Polyethylene packet reduces foaming 


POWDERS are available 
in 5 formulas 


#1 9.9 grams K2SO4; .41 gram H,O; .08 CuSO, 
#2 10 grams K2SOx; .3 gram CuSO,* 

#3 9 grams K2SOu; .35 gram H,O* 

#4 10 grams K2SOx; .7 gram H,O* 

#5 15 grams K2$Ou; .7 gram H,O* 

* Meet A.O.A.C. specifications © 
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HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO. 
1945 East 97th Street « Cleveland 6, Ohio 


Sales Branches and Warehouses 


Cleveland 6, Ohio, 1945 East 97th St. Houston 11, Texas, 6622 Supply Row 
Cincinnati 13, Ohio, 6265 Wiehe Road Los Angeles 22, Calif., 3237 S. Garfield Ave. 
Detroit 28, Mich., 9240 Hubbell Ave. Philadelphia 48, Pa., Jackson & Swanson Sts. 


Sales Offices: Baton Rouge, La.e Buffalo 2, N.Y.« Pittsburgh 22, Pa.e Oakland 11, Calif. 
Hastings-on-Hudson 6, N.Y. 
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C. W. of So. Hackensack 


This is C. W. Brabender of South Hacken 
sack, New Jersey. For three decades, he has beey 
inventing and manufacturing physical testing 
instruments. A world-wide authority, C. W. 
ways has willingly devoted his time and abili 
to help solve problems for his many friends ang 
customers in the cereal industry. 

















Perfection is the child of time. Hence, the C. W. 
Brabender name on any instrument is your a 
surance of dependability. It says: “This is C. W.' 
baby. It’s the best! He designed it. He built it 
He'll stand behind it, for he appreciates andp 
wants the cereal industry’s business.’ 









C. W. Brabender Instruments, Inc. believes that 
in addition to modern, dependable instruments, 
you deserve ironclad warranties of performance 
and technical sales service on every instrument 
you obtain. We are geared for technical sales 
service support and have the only engineering 
staff with 20 years experience in the business 
which knows not only our instrument line but 
also the application of our instruments. We have 
spare parts for all instruments bearing the Bra- 
bender name as a convenience to those of you 
who look to us for service help. 







C. W. Brabender 







C. W. Brabender Instruments are first choice of the cereal industry, because: 








1. They are built by engineers who know the ccreal 
industry. 


They are engineered for economy, accuracy and 
reliability. 


They are applicable to bench or on-stream meas- 


Any time you're in our neighborhood, come in and urement and control. 
visit us. We'll be proud to have you look through 
our manufacturing plant and service laboratories. 
We are only 30 minutes from Times Square. 4. 







They are unconditionally guaranteed! 









Brabender Instruments, ‘Inc., SOUTH HACKENSACK, N. J. 


50 EAST WESLEY STREET DIAMOND 3-8425 


‘ 
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A PLEDGE THAT the American Association of Cereal Chemists would seek 
ways of better serving the needs of chemists concerned with formulation, 
manufacture, and quality control of livestock feeds was reiterated by its 
president at the 44th Annual Meeting in Washington, D.C. 


Once an adjunct to the flour milling industry, the feed business has under- 
gone great change and expansion in recent years to become important in 
its own right. This change is largely the result of the application of new 
nutritional knowledge and the commercial availability of ingredients that 
not so long ago were laboratory curiosities. 


Several organizations and publications have provided the media for com- 
munication between those concerned with technical developments in the 
feed field. We hope and expect that this will continue. We think that there 
is a field distinct from that of the nutritionist where the feed chemist has 
yet to reach his full potential value to the industry. This would include the 
writing of more meaningful specifications on ingredients, devising the 
soundest sampling methods, providing the fastest and most reliable quality 
control procedures, controllmg and maintaining palatability, and improving 
the stability of important nutrients. These are areas where the AACC, with 
its local sections and national meetings, technical committees, and two 
publications, should be able to provide increasing value to the feed chemists. 


The interest of the AACC in the feed chemists and their problems is not 
new, but we think it will be renewed with the recent appointment of Her- 
bert C. Schaefer to the Board of Directors and the naming of Robert C. 
Wornick as Feed Technology Department Editor for CereaL Science To- 
pAY. Both of these men have made outstanding contributions to their field 
and enjoy the esteem of their fellow members in the AACC. 


P.E.R. 
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THE PLACE OF 
CEREALS IN 
PLANNING 


By Arnold E. Schaefer, Executive Director, Interdepartmental Committee on Nutrition 
National Defense, National Institutes of Health, Bethesda, Maryland* 


meeting was most ably described 

by your President, Clinton 
Brooke, in his Foreword to the pro- 
gram: “To aid in ascertaining the 
truth and to expand our vision of the 
world in which we live.” 


i \e PURPOSE OF this scientific 


I appreciate and welcome this op- 
portunity to tour the world verbally, 
discussing the topic “Nutrition for 
peace” and concluding with a dis- 
cussion of plans for “Foods for 
shelters” or “Nutrition for defense.” 


Food is the basic need of people 
everywhere. The majority of the 
world’s population, especially in the 
developing countries, are primarily 
concerned with food, shelter, and 
health. We often forget that in the 
not too distant past (20 to 30 years) 
our own country was afflicted with 
pellagra, rickets, goiter, anemia, and 
other nutritional diseases. Undernu- 
trition and malnutrition are serious 
problems for many of these popu- 
lation groups. 


It is most encouraging to note Con- 
gress’ wording of the Mutual Secu- 
rity Act of 1958: “The Congress of 
the United States, recognizing that 
the diseases of mankind, because of 
their widespread prevalence, debili- 
tating effects, and heavy toll in hu- 
man life, constitute a major deter- 
rent to the efforts of many peoples to 
develop their economic resources and 
productive capacities and to improve 
their living conditions . . .”” Regard- 
less of modern-day ideologies, world 
peace must have as its building foun- 
dation food and health. 


Mission of the ICNND — 
Nutrition for Peace 

The nutrition program to be de- 
scribed is a low-cost type of technical 


* Presented at the 44th annual meeting, Washing- 
ton, D.C., May, 1959. 
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Nutrition 
Hefense 








assistance which has been exceeding- 
ly well received by the developing 


countries. 


The Interdepartmental Committee 
on Nutrition for National Defense 
(ICNND) was formally established in 
1955 by a memorandum of agree- 
ment signed by the Secretaries of the 
Departments of Defense, State, Agri- 
culture, Health, Education and Wel- 
fare, and the International Coopera- 
tion Administration. The Committee 
is composed of members from these 
agencies plus the Atomic Energy 
Commission. Frank B. Berry, Assist- 
ant Secretary of Defense (Health and 
Medical), serves as Chairman of the 
ICNND, and John B. Youmans, Tech- 
nical Director, Research and De- 
velopment Command, Surgeon Gen- 
eral, U.S. Army, serves as Director 
of Field Surveys. They have contrib- 
uted greatly toward ensuring the suc- 
cess and extension of this nutrition 
program to all parts of the globe. 


The Secretariat for the Committee 
is located at the National Institutes of 
Health and is advised by a panel of 
consultants who are specialists in the 
fields of medicine, nutrition, bio- 
chemistry, food technology, and 
agriculture in various institutions 
throughout the United States. The 
purpose of the Committee is to deal 
with nutrition problems of technical, 
military, and economic importance in 
foreign countries in which the United 
States has a special interest. 


Nutrition Survey Program 


Early in 1956, as a part of the U.S. 
Mutual Assistance Program, the 
Committee launched a nutrition pro- 
gram for the purpose of assisting the 
developing countries in improving 
the health and welfare of their people. 
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Since then, the Committee has spor 
sored nutrition surveys in Ira 
Pakistan, Turkey, Libya, Kore; 
Spain, the Philippines, Ethiopia) 
Peru, and Alaska, with survey) | 
scheduled for Ecuador, Vietna 


Laos, and Chile within the next year} 






The nutrition projects are initiated) 
only after formal requests are re) 
ceived from the participating Gov. 
ernments. Advance discussions ar 
then held with the U.S. Mission staffs) 
the host countries’ Ministries of 
Health, Education, Agriculture, and 
Defense, and cooperating United Na 
tions organizations staffs. The initial 
phase of the nutrition project centers 
around the work of the nutrition sur- 
vey team, composed of physicians 
(with interest in clinical nutrition), 
dentists, biochemists, dietary special: 
ists, food technologists, and agricul. 
tural specialists. The success of these 
missions is due in great part to the 
high caliber and dedicated spirit of 
the nutrition team members who, in 
addition to serving in a technical 
scientific capacity, have extended 
good will, understanding, and assist- 
ance to our neighbors about the 
world. To date, over twenty univer- 
sities and colleges throughout the 
United States and ten Government? 
agencies and private foundations} 
have contributed nearly eighty highly 
qualified specialists to carry out these 
missions. 

























































































































The objectives of the nutrition sur- 
veys can best be summarized by three 
words: assess, assist, and learn. The 
assessment phase involves an evalua- 
tion of the nutritional status of the 
population and the capabilities and 
potential to improve the health of the 
people. In conjunction with the sur- 
veys, immediate assistance is given 
as follows: 1) by working side by 




























































side with host country personnel, 
training them in nutrition evaluation 
techniques, emphasizing clinical and 
biochemical phases, dietary intake 
and food production studies; 2) by 
furnishing essential laboratory equip- 
ment and supplies for establishing 
a permanent medical, nutrition and 
food laboratory; 3) by defining the 
major nutrition problems and devel- 
oping practical recommendations so 
that the host country can best -utilize 
the resources within the country. The 
surveys afford an excellent opportu- 
nity for U.S. personnel to learn 
much from these countries regarding 
nutritional diseases, the foods and 
food habits, customs, and practices. 
Also, the clinical, biochemical, and 
dietary data obtained contribute to a 
better understanding of nutritional 
diseases. 


current annual population growth 
of 144% in the Far East and 2% 
increase in agricultural production, 
25 years hence the supplies of cereals 
in the Far and Near East will have to 
be increased by about 80%. 

For most of the developing coun- 
tries the major source of calories is 
obtained from cereals; for example, 
in Turkey, Iran, and Pakistan the 
calories from cereal are approximate- 
ly 70% of the total diet and for 
Korea, 81%, as compared to 21% in 
the United States (see Table I). 

Although there are many similari- 
ties in food and nutrition problems 
within the countries surveyed, each 
country and areas within each coun- 
try must be considered separately and 
practical recommendations  imple- 
mented for the solution of the many 
individual problems. 


enced by limited transportaton and 
social and religious customs. 

Food Technology, At first impulse 
one may jump to the conclusion that 
in many areas of the world food 
technology is nonexistent. This is in- 
deed misleading. Granted, it may not 
consist of the refined, scientific, mass- 
production type of equipment and 
processes we identify with our con- 
cept of food technology; but often 
food preservation techniques have 
been devised which are ingenious and 
make a great contribution to nutri- 
tion. A few examples are: 

a) The dehydration of lemons 
(Iran) by merely burying the fruit 
in the desert sand. Surprisingly 


enough, this dried lemon still con- 
tains the vast majority of its vitamin 
C. 

b) Preparation of “kimchi” by the 


Table |. Food Available for Consumption in Specified Countries, 1954-55* 
(In calories per person per day) 


Libya 


(1955— Turkey Iran Paki- —Philip- 
56) stan _— pines 


Food and Nutrition Problems 


The nutritional status of a popula- 
tion group is dependent upon en- 
vironmental influences, such as geog- 
raphy, agriculture, transportation, 


Peru 


Korea 1955) 


OS ds 
(1955) Pan 


. . . All foods 3220 2500 2070 2678 1967 2124 2275 2058 2281 
education, economics, and social Cereals 687 1265 1220 1863 1358 1503 1328 1665 1003 
mores. In many parts of the world, Wheat (570) (1080) (620) (1294) (1040) (408) (80) (126) — (363) 
at first sight one may be misled by Rice (24) (60)... (35) (114) = (962) = (899) (1110) ~— (159) 
h lial f th fc Corn (66) (75) =.... ~~ (283) (55) (349) .... (236) 
the good physiques of the people; Barley oS .... Cm ..: UF oc) 5h eee 
but it is not unusual to find that life Pulses 52 110 40 94 67 104 35 28 167 
expectancy is short and mortality Vegetables 186 220 30 110 19 51 159 113 455 
among children extremely high. The 


Roots, tubers, 

starches (110) (160) (15) (64) oe (21) (143) (80) (441) 
weak or malnourished are not seen 
strolling down the roads and streets. 


Fruits and 
nuts 162 95 410 122 57 96 41 79 
Wherever malnutrition exists it is 
always the children who suffer most. 


Oils, oilseed, 
Medicine in the developing countries 


and fats 90 40 87 109 
Sugar 135 89 14 246 
has given little attention to the chil- 
dren. 


Food Supply 


Two main features characterize the 
world food situation during the past 
few years. On the one hand there has 
been an impressive increase in food 
production in most regions of the 
world. On the other hand, there is 
little indication that some of the 
longer-term, fundamental problems 
of world food and agriculture have 
come appreciably nearer to solution. 
For example, the food consumption 
per capita in many of the developing 
countries still remains below the pre- 
World War II level. 

In considering the problem of nar- 
rowing the gap between requirements 
and supply, the rate of population 
growth is a factor of great import- 
ance. In a recent UN report it was 
estimated that, on the basis of the 


Meats 55 
Milk and 


cheese 446 125 80 145 


Fish and 


eggs 103 30 10 19 


Cereals as 


% of total 21 51 59 70 


Animal foods 


as % of total 41 16 8 12 


54 
146 3 61 


33 53 31 


69 71 44 


13 10 12 


® ICNND, May 1958. Compiled from U. S. Department of Agriculture data. 


Factors Influencing Nutrition 
Agriculture. It is neither logical 
nor practical to compare agriculture 
in the developing countries to pres- 
ent-day practices in the United States. 
The hoe, the plow, the scythe, and 
the fork are still the main tools (and 
beasts of burden) for producing 
food for the great majority of the 
world’s population. Changes in agri- 
cultural practices are slow and de- 
pendent upon education, demonstra- 
tions, economics, and transportation. 
Usually the type of agriculture prac- 
ticed has been inherited, is dictated 
by climatic conditions, and is influ- 
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Koreans, which is a salted, fermented 
acidic product made from large-root- 
ed radishes and Chinese cabbage. 
This is akin to our sauerkraut and 
pickles. It represents an ingenious 
preserved food for supplying vegeta- 
bles during the winter months and 
is an excellent source of vitamin C 
and vitamin A, which are well pre- 
served. 

c) “Miso” is a fermented soybean 
product used in Japan. This product 
can be fermented with a high ribo- 
flavin-producing yeast, which in es- 
sence results in a riboflavin-enriched 


food. 
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d) Rose cake (Turkey), which is 
prepared from dried rose hips com- 
pressed into a cake, is an excellent 
source of vitamin C. 

e) Preservation of the high-vita- 
min C “salmonberry” in seal oil by 


the Alaskan Eskimo. 


f) We are all familiar with dried 
and salted meats and storage of eggs 
in water glass (sodium silicate). 


g) Fermented milks, such as yo- 
gurt, where refrigeration is imprac- 
ticable or unrealistic. 


Food Habits and Taboos. The best 
means of appreciating the influence 
of food habits and customs on nu- 
trition is to analyze closely our own 
prejudices. Each of us has many likes 
and dislikes based not on reason but 
on long-established custom, on what 
we were taught as children, and on 
observations in our local community. 
The true appreciation of the force 
and strength of custom and habit in 
the nutrition of people is essential 
to all welfare programs. We often 
criticize the diet and feeding habits 
of many of the developing countries 
as being extremely monotonous, 
where a food may be eaten three 
times a day, day in and day out. 
This may be monotonous by our in- 
terpretation; however, these people 
would and often do rebel against our 
dietary pattern. 


Food habits in all countries do 
change; however, they change slowly, 
and it may require decades to make 
appreciable progress. One of the ma- 
jor deterrents to the potentially most 
fruitful nutritional reform programs 
is that the farmer changes his crops 
and practices with very great re- 
luctance. Yes, even in an economy 
that does not have “price supports.” 

Transportation. In a large part of 
the world the lack of a transportation 
network is perhaps one of the great- 
est contributing factors in isolating 
areas and communities within a coun- 
try, making the inhabitants depend- 
ent upon their own local resources. 

Education. In many of the de- 
veloping countries often less than 
10% of the population is literate. In 
one African country, although one- 
fourth of the national budget is ex- 
pended for education, only 3% of 
the school-age children are affected. 
This problem is also reflected in the 
shortage of technical and scientifi- 
cally trained personnel within the 
country; for example, native physi- 
cians in both Libya and Ethiopia 
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are fewer than the fingers on one 
hand. However, Ethiopia has, with 
the assistance of the International Co- 
operation Administration and_ the 
United Nations organizations, estab- 
lished a public health officers’ train- 
ing school which last year graduated 
20 students. They are already con- 
tributing greatly to practical public 
health programs for Ethiopia. 


Follow-Up Programs 


Getting enough food and the right 
kind is a continuing problem; so the 
work of the survey team is merely the 
beginning. After the scientific data 
are analyzed, final recommendations 
are made to the country concerned; 
these recommendations center around 
better utilization of the resources al- 
ready existing in the country, taking 
into account the local customs and 
habits of the people. The Committee 
has made available to the cooperat- 
ing countries consultant service to as- 
sist them in continuing a nutrition 
improvement program. Institutes of 
nutrition have been established in 
Iran, Pakistan, and Turkey. They are 
all actively engaged in programs of 
correcting their principal nutrition 
problems. 


Iran, with technical assistance 
from the International Cooperation 
Administration, has rehabilitated a 
cannery at Shahi and is now produc- 
ing a stew-type ration which is used 
to supplement the Armed Forces ra- 
tion in remote areas. This cannery, 
in addition to providing subsistence 
items for the Armed Forces, has cre- 
ated a ready market for both meat 
and vegetable products grown in this 
area. There has been a continuing 
interchange of ideas between the 
countries that have been studied, and 
this has been implemented by the for- 
mation of an International Commit- 
tee on Nutrition, initially sponsored 
by Iran, Pakistan, Turkey, Iraq, the 
United States, and Great Britain. Nu- 
trition conferences have been held in 
Iran in 1956 and Turkey in 1958, 
with one planned for Pakistan in 
1959 and one in the United States in 
1960. 

The Committee advised the U. S. 
Military Mission, Taiwan, on the pro- 
curement of equipment and supplies 
necessary for the construction and 
operation of two rice premix plants 
in Taiwan for B-vitamin enrichment. 
These plants were completed in 
March 1958 and are being operated 





by personnel of the Republic , 
China. 














































































Problems of Disaster Feeding 2 
The office of Civil and Defeng 
Mobilization created an Ad Hoc At 
visory Group on Research and Dey © 
velopment for Food for Shelters jj “1 
October 1958. The responsibility ¢ ” 
this Committee is as follows: = 
1. Advise on the food and food stor. mn 
age problems that require solv , 
tion through research; ‘ 
2. Recommend the priority for each; ‘ 
3. Recommend the Government agen) 7 
cy or private research institution 
which can best carry on the ref ¢ 
search; . 
4. Advise on funding and time rfp, 
quired; and 
5. Assist in coordinating studies on 
the over-all food and nation, ‘ 







shelter research program. 

During the past few months this) 
Committee has prepared tentative) 
guidelines necessary for the formula. 
tion of a shelter feeding program. 
Some of these are: 1) minimal nu. 
tritional allowances; 2) packaging 
requirements; 3) list of foods having 
storage life at 68°F. for periods up 
to 10 years; 4) availability and use 
of agricultural surplus food. 

In such a program where we are 
delving into the “unknown” as re- 
gards the severity of nuclear damage, 
repeated attacks, etc., numerous real- 
istic assumptions must be made in 
order to propose, plan, and imple- 
ment a disaster feeding program. 
Some of these assumptions are: 

1. Shelters are essential for survival 
in a nuclear attack. 

2. For most shelters the food prod- 
ucts to be used must be of the 
ready-to-eat type, requiring mere- 
ly the addition of cold or hot 
water. 

3. Food to have a storage life of 5 to 
10 years, at an average of 68°F. 

4. Three types of shelters: (a) Those 
for the general public will be used 
by people of all ages. They are 
likely to be overcrowded and may 
be provided with few or no facili- 
ties for cooking. In such shelters 
food may have to be stored for sev- 
eral years. (b) Institutional shelters 
connected with schools, factories, 
etc., where cooking facilities may 
be available and a plan of rota- 
tion of stored food can be fol- 
lowed. (c) Private home shelters. 

































Minimal Nutritional Requirements 
For planning purposes, it is essen- 
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tial to establish minimal nutritional 
guidelines. Such a proposed guide- 
line has recently been adopted by the 
Committee. 

In disaster feeding for periods of 
only a few weeks, drastic reduciions 
in food intake are tolerated reason- 
ably well except for infants, lactating 
women, and the injured. The most 
important nutrients are: first, water, 
then in the following order, calories, 
protein, thiamine, and vitamin C. 
During a 2- to 4-week period little 
attention need be paid to vitamins. 
This is particularly true if the cal- 
ories that are available come largely 
from foods that furnish a variety of 
nutrients, such as cereals, potatoes, 


and milk. 


Survival Ration 


Of special interest to the American 
Association of Cereal Chemists has 
been a proposal that has received 
considerable attention; namely, the 
utilization of surplus agricultural 


commodities, especially cereal grains 
for the preparation of a cereal-type 
ration patterned somewhat after 
breakfast foods. The following pro- 
posal which I shall discuss was first 
brought to our attention by a group 


of Reserve Medical Service Corps 
Officers meeting at the U.S. Army 
Medical Research and Nutrition Lab- 
oratory in Denver in 1958. 

This proposal was based on a plan 
for survival. In order to be eco- 
nomically feasible, such a survival 
ration can scarcely consist of the 
more desirable and usual food items 
presently consumed in the American 
dietary. Instead, it was proposed 
that for severe disaster conditions a 
simplified, inexpensive, nutritionally 
adequate, organoleptically stable sur- 
vival ration be stockpiled in certain 
critical areas. Such a ration would 
be used only in an emergency when 
the food supplies would be inadequate 
to meet the disaster needs. The real 
food reserves of this country, of 
course, consist of large quantities of 
cereal grains, of which a large pro- 
portion is used to feed livestock and 
poultry. In case of a severe emer- 
gency, the livestock population of the 
United States would be competitors 
with man for the basic food supply. 

While it is hoped that the extent 
of disaster involved in one or more 
nuclear attacks, should they occur, 
might not reduce our total food sup- 
ply to critical levels, this possibility 


should be faced with reality and plans 
made accordingly. Such plans would 
involve careful control of the use of 
such critical grains as wheat, corn, 
and oats as well as our main legume 
crop, soybeans. It is proposed that 
the survival ration utilize surplus ag- 
ricultural commodities consisting ba- 
sically of cereals, soybeans, and dried 
milk. The advantages of such a ra- 
tion are numerous: 1) it would be a 
prepared mixture requiring no prepa- 
ration prior to consumption; 2) it is 
inexpensive; 3) it could be stock- 
piled; 4) it has a long storage life; 
5) it could be periodically rotated 
into animal-feed channels. This latter 
point would greatly reduce the cost 
of any material that was stockpiled. 


Such a product avoids the need 
for special feeding equipment or, in 
fact, any equipment. It could be con- 
sumed “as-is” or used as a gruel or 
combined as a supplement to other 
available foods. It would eliminate 
the sanitary hazards associated with 
trying to cook foods without ade- 
quate facilities and trained personnel. 
It is estimated that a pound of such 
a ration could be supplied at a basic 
cost of approximately 9 cents, with 
each pound furnishing approximately 
1,600 calories. 

Advance educational efforts would 
be required to use such a food satis- 
factorily. Its mere existence should 
relieve much anxiety of the public. 
Without the foresight to predict how 
rapidly the food industry could re- 
cover after a nuclear attack, it ap- 
pears to me that the only realistic 
planning approach must consider the 
possible need for such a_ survival 
ration even after the immediate dis- 
aster condition is over; whether this 
be for a period of one week or six 
to eight months. Thus, consideration 
should be given to the possibility of 
utilizing any and all food processing 
plants throughout the country, wheth- 
er they be the conventional human- 
food processing industries or whether 
they be primarily concerned with ani- 
mal-feed manufacturing. 


Surplus Agricultural Commodities 


As an example of the tremendous 
food reserve available in the United 
States as of January 28, 1959, esti- 
mated total stocks of the Commodity 
Credit Corporation are as follows: 

1.1 billion bu. 


0.7 billion bu. 
0.4 billion Ib. 
De TN ie eke ae 51 million lb. 
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4 million Ib. 


BOURROT one cneccccccescecsncecsessecce, SO SEEEORE ERK 


These are only a few of the rep- 
resentative products available and, of 
course, represent a comparatively 
small proportion of the total pro- 
duction of the United States. 


Summary 


The nutrition surveys of the ICNND 
are an integral part of the foreign 
aid under the U.S. Mutual Assistance 
Program. We like to think of this 
program as a people-to-people ap- 
proach to mutual assistance and se- 
curity. The Commiitee is indebted to 
the International Security Affairs of 
the Department of Defense who, 
having recognized that food is a 
basic need of not only the Armed 
Forces but of people everywhere, 
have included support of this pro- 
gram in their Mutual Assistance bud- 
get. 

The Committee has been most grat- 
ified by the friendliness shown to our 
teams by our neighbors around the 
world and we are happy to be able to 
contribute in some measure to their 
health and well-being. 

Disaster feeding is a problem of 
immediate concern and warrants the 
attention of all food processors in the 
development of a low-cost, stable, nu- 
tritious emergency food for our en- 
tire population. 


Important 
Notice 


The editorial and business office 


of the AACC including its two 
publications, CEREAL CHEM- 
ISTRY and CEREAL SCI- 
ENCE TODAY, has moved to 
new quarters. Correspondence 


should be addressed to: 


1955 University Avenue 
St. Paul 4, Minnesota 


Please change your records ac- 
cordingly so that your mail will 
not be delayed. 
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A NUTRITION 
AUTHORITY 
TELLS OF 


Current Trends in Lipid an 
Protem Nutrition Research 


By C. G. King, Executive Director, The Nutrition Foundation, Inc.* 


search in the present national and 

world scene will at once focus at- 
tention upon the lipids and proteins. 
This intense interest in fats and pro- 
teins is dominant whether one is 
thinking in terms of public health, 
industrial practice, or basic research. 


sce VIEW of nutrition re- 


Human Health 


In relation to public health, the 
questions in this country, in Canada, 
and in Western Europe are most 
sharply concerned with excessive ca- 
loric intake and the closely related 
need for more information about 
fats. Proteins would be second, and 
well ahead of the other three classes 
of nutrients. For about one-half of 
the world’s population, however, 
where technologic and economic 
progress has been less rapid, the cen- 
ter of interest is on the problem of 
securing an adequate intake of good- 
quality protein. An adequate supply 
of calories from any source would 
be their second problem, so they, too, 
have an intense interest in their basic 
supply of carbohydrates and fats. 

Most authorities in public health 
and in nutrition agree that in the 
United States, Canada, Western Eu- 
rope, and in many other local sec- 
tions over the world where economic 
conditions are favorable, the prob- 
lems associated with lipid metabolism 
represent the most important area of 
public health research. This is espe- 
cially true for the upper age brackets 
because of the poorly identified rela- 
tionships to seven of the ten leading 
causes of death and crippling dis- 
eases. 

When one looks at the situation 
in areas where technical advances 
are more retarded, however, as in 
Central and South America, Africa, 


* Presented at the 44th annual meeting, Washing- 
ton, D.C., May 4, 1959. e 
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the Near East, India, and Southeast 
Asia, the contrast with conditions 
here could scarcely be sharper. In 
these areas of severe protein deficien- 
cy, the critical age range where mal- 
nutrition does its greatest damage is 
between weaning time and entering 
school — or roughly, 6 months to 5 
years of age. The death rate for this 
age group ranges up to 10 or 20 
times the rate here and in Western 
Europe. 


Industrial Practices 


The health problems indicated 
briefly in the above paragraphs can- 
not escape having a strong impact 
on industry and on the eating habits 
of the public. I believe this audience 
of scientists guiding the present and 
future practices of industry will have 
an important part in solving many of 
the problems related both to fats and 
to proteins. One need only mention, 
for example, the obvious importance 
of shaping food and feed practices 
to accomplish the greatest possible 
economic and health benefits in the 
use of salad oils, shortening, table 
spreads, oil seed press cake, and 
cereals. The trends will include the 
selection of raw materials, types of 
processing, and changes in the com- 
position of finished products. Changes 
with respect to protein will be no 
less striking. 


For the first time in history, about 
one-half of the world has reached 
an economic and technical position 
where it is possible and practical to 
furnish completely adequate diets for 
the resident populations. Even in 
these countries, new raw materials, 
new markets, and new products con- 
tinue to present opportunities that 
affect almost every segment of the 
food industry. To reach satisfactory 
levels of nutrition for the rest of the 


world, still greater changes are ob- 
viously at our doorstep. 


Basic Research 


Both the medical profession and 
the scientists who guide industrial 
practices are under intense obliga- 
tion and increasing demands on the 
part of the public to find answers to 
such problems as indicated above. 
Unfortunately, the scientific world is 
not yet in a position to furnish 
answers to many of the most serious 
problems, because of a lack of basic 
information. Today, there are strong 
indications that control of avoidable 
disturbances in fat metabolism in the 
human body, if understood more 
clearly, would enable the public to 
postpone or decrease the incidence 
of coronary heart disease, cerebral 
strokes, diabetes, fatty livers, and 
many other related conditions. It is 
encouraging to note the intensive 
study of these problems in our lead- 
ing university research laboratories, 
with extensive cooperation from in- 
dustry. We can feel confident that 
with each year’s advance in basic dis- 
coveries of this nature, industry and 
the medical profession will have 
sharpened tools with which to attack 
the problems now confronting us. 
Certainly in the field of lipid re- 
search, the intensity of interest and 
the rate of progress are most encour- 
aging. The advances in analytical 
techniques, for example, have been 
about as exciting as one could ask 
for, and certainly have reached be- 
yond what anyone could have en- 
visioned only a few years ago. 


With respect to meeting the prob- 
lem of protein malnutrition, the back- 
ground of basic research has been 
relatively more adequate. The dis: 
coveries of investigators such as W. 
C. Rose in establishing the human 





‘equirement for specific amino acids, 
he work of C. A. Elvehjem and his 
ssociates in identifying the import- 
nce of amino acid balances, the ad- 
ances in biochemical genetics by 
;, W. Beadle, and the development 
f sensitive, accurate methods of 
mino acid analysis have furnished 

background for effective national 
nd world-wide attacks on the most 
iffcult problems. 


hanging Attitudes About the Use of 
ipids : 


For many decades of nutrition re- 
earch on lipids, primary interest cen- 
ered on the value of their caloric or 
nergy content. We still need to keep 

balanced viewpoint in regard to the 
nany advantages of lipids in prac- 
ical dietaries, including their value 
rom a physiologic viewpoint. They 
ilso meet practical needs for efficient 
ow-cost and attractive foods. We also 
eed to remember the early investi- 
rations of R. W. Swift and his associ- 
ites at Pennsylvania State University, 
in which the optimum range of fat 
intake was somewhere above 30% 
of total calories — with no indication, 

at least in rats, that there was any 
hazard in going as high as 50% of 
total calories. 

The next chapter in basic research 
on the role of lipids in nutrition cen- 
ters on the fat-soluble vitamins, A, 
D, E, and K. At present, research is 
very active with respect to the roles 
of vitamins E and K. So little is 
known concerning their value in hu- 
man nutrition that standard practices 
in food usage have scarcely been pos- 
sible. The interplay of vitamin E with 
the mineral element, selenium, has 
given many surprising results within 
the past two years. As a result of the 
partial clarification of this unique 
situation and the discovery by Paul 
Gyorgy of the sensitivity of red blood 
cells to vitamin E deficiency, this 
vitamin now has a more substantial 
place in human physiology. M. K. 
‘lorwitt has recently reported its 
quantitative relationship, in being re- 
‘uired by human adults in direct pro- 
| ortion to the intake of unsaturated 
latty acids. 

Vitamin K has come into active 
consideration in studies of heart dis- 
‘ase and related problems where 
| Jood clots are important. Along with 
tie fatty acids, it functions in the 
ieversible balance against heparin as 
{arnished in the liver and dicumarol 


products used in medical practice. 


The third great advance in under- 
standing the nutritive role of the 
lipids resulted from the discovery of 
G. O. Burr and his associates that 
individual fatty acids (linoleic, lino- 
lenic, and arachidonic) had a unique 
nutritive value and might be regarded 
as essential nutrients. More receni 
work has indicated that linoleic acid 
has a more specific role than either 
linolenic or arachidonic. 


When the individual fatty acids 
and groups of fatty acids came under 
intensive study with respect to cho- 
lesterol regulation, a new and very 
complex situation was at hand. This 
fourth area is now being studied 
more intensively than any other as- 
pect of human and animal nutrition. 
The nutritional aspects of lipid me- 
tabolism and the related injuries to 
health are far more complex and re- 
quire more time for clarification than 
is generally recognized. Restraint and 
conservative policies are called for 
especially in dealing with the public. 

For example, a great number of 
factors besides fatty acids can in- 
fluence the concentration of choles- 
terol in the blood. Secondly, there is 
still great uncertainty among the 
most competent research scientists, 
whether moderate changes in serum 
cholesterol concentration are actu- 
ally related to major risks in human 
health, such as heart d‘sease, harden- 
ing of the arteries, and cerebral 
“strokes.” Thirdly, an ex.ensive num- 
ber of nonnutritional factors appear 
to have a close bearing upon athero- 
sclerosis, including genetic back- 
ground, physical activity, smoking, 
infections, chemical exposures, and 
emotional stress. Among the nutrient 
deficiencies or imbalances that can 
give rise to atherosclerosis in experi- 
mental animals are the following: de- 
ficiency of choline, of methionine, of 
protein, of vitamin By or of magnesi- 
um; an excess of bile acids, or of 
salt, or of nitrogen bases such as the 
purines and pyrimidines. The addi- 
tive effect of applying two or moze 
of these stresses simu!taneously can 
be very striking, also. 


The public has been exposed to a 
rapid succession of premature conclu- 
sions about heart disease and athero- 
sclerosis. We had the highly publi- 
cized campaign against the use of 
foods that contained cholesterol. In 
this instance there was a failure to 
appreciate the normal activity of the 


VOL. 4, NO. 6 e 


body in forming and regulating cho- 
lesterol in a quantitative range well 
above the amount furnished in the 
protein foods. Then a wave of fear 
was spread about the fat content of 
our diets. This approach has been 
distorted often, too, in the failure to 
differentiate between an excessive to- 
tal caloric intake and the consump- 
tion of specific fats. More research is 
needed to establish the optimum in- 
take and the ideal composition of 
edible fats, but there is general recog- 
nition now that both unsaturated and 
saturated fats have a respected and 
valuable place in our dietaries. 


One can already see examples of 
the agricultural and industrial impact 
of this trend, in the rise of safflower 
oil production from 20 million pounds 
in 1951 to 146 million pounds in 
1958, and in the increased attention 
to conserving the linoleic acid con- 
tent of edible oils from soybean, 
corn, cottonseed, peanuts, sunflower, 
and sesame. These edible oils have 
an obvious advantage over some of 
the traditional choice salad oils such 
as olive, palm, and coconut oil. The 
latter have very little linoleic acid. 
The trend in current research also 
lends a favorable aspect to poultry fat 
and the body fat of edible fish. It is 
a bit exciting to note that certain 
fish oils exert a favorable effect on 
human serum cholesterol values, de- 
spite a very low content of linoleic or 
linolenic acid. Whether this is sig- 
nificant in terms of atherosclerosis 
has not been established. 


Proteins 


A crucial problem has always faced 
mankind when a high population den- 
sity puts pressure on the land and 
water resources to furnish an ade- 
quate supply of high-quality protein 
foods within the economic reach of 
the entire population. For the first 
time in human history, this country 
and others that are in a comparable 
economic and technologic position 
have reached a point where they can 
meet the problem reasonably well. 
However, when we move into the 
less-favored areas of the world which 
now contain roughly one-half of the 
world’s population, we find that con- 
ditions are by no means satisfactory. 
The problem becomes particularly 
acute in the immediate months and 
years after the child is weaned. Dur- 
ing these preschodl years there is a 
very high demand for good-quality 
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protein to support growth and to 
protect the individual against infec- 
tions such as tuberculosis, pneu- 
monia, and diarrhea. Unfortunately, 
our vital statistics in dealing with 
international health problems of this 
kind have failed to recognize the 
fundamental causes of illness and 
death during these early critical 
years. 

Large sections of Central and South 
America, Africa, the Near East, In- 
dia, and Southeast Asia serve to il- 
lustrate the problem. To accomplish 
immediate relief from hunger there 
is a tendency to feed infants and 
small children (and to a lesser ex- 
tent adults) materials that are low- 
est in cost and most convenient. 
Hence, products are used that are 
high in starch and sugars, but may 
be tragically deficient in other nu- 
trients (proteins, minerals, vitamins, 
and fats). Most characteristic and 
most damaging of the resulting de- 
ficiencies is the failure to furnish 
enough good-quality protein. Fur- 
thermore, the good-quality protein 
foods are usually generous sources of 
the other essential nutrients. Next to 
the animal protein foods in their pro- 
vision of essential nutrients are the 
legumes, high-protein cereals, green 
leafy foods, and other plant sources of 
protein that can substitute, though 
less reliably, for the animal types of 
protein. Specific details of the pat- 
tern change from country to country, 
but the essential problem is remark- 
ably constant. For example, in Mex- 
ico, Central and South America and 
in the Caribbean area, the low-cost 
energy sources are likely to be corn, 
manioc, rice, crude sugar, and plan- 
tain. None of these, however, will per- 
mit an infant to survive and grow 
normally without additional protein. 
Hence one finds that the next type of 
food selected to achieve survival of 
the population is usually a favorite 
bean that has been grown locally for 
centuries. In many sections of south- 
east Europe, Africa, the Near East, 
India, and southeast Asia there is a 
similar excessive dependence on corn, 
rice, millet, and crude sugar without 
an adequate intake of good-quality 
protein. With assistance in material 
ways and encouragement by the edu- 
cational efforts of the more tech- 
nologically advanced countries, there 
is a growing recognition of the na- 
ture of the problem in each part of 
the world, but the development of re- 
sources with which to meet the: fun- 
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damental needs will require a long 
time. 


Progress in Solving Problems 


Private industry is making a major 
contribution toward actual solution of 
the problem in many areas, through 
increased production of milk, meat, 
poultry, fish, and other high-quality 
foods. In Brazil, for example, one 
single company has been adding a 
new milk plant to its production line 
every two years. Many private foun- 
dations (e.g., the Rockefeller, Ford, 
and Kellogg foundations, the Wil- 
liams-Waterman Fund), along with 
the international agencies (FAO, 
WHO, and UNICEF) and national 
governments, are attacking the prob- 
lems in their respective areas of op- 
eration. 


The distribution of foods from 
areas of surplus in other countries 
is making worthy and really great 
contributions in immediate service, 
especially by salvaging the health of 
millions of children, but the problem 
cannot be solved permanently when 
there is too much reliance on ship- 
ments of this nature. Basically there 
must be greater efficiency in the pro- 
duction and utilization of foods with- 
in each economic and geographic 
unit. 


Among the specific changes that 
now receive a great deal of attention 
are the plans for making greater use 
of legume crops such as beans, peas, 
and grams, and the use of oil-bearing 
seeds of any type that will furnish a 
press cake or extraction residue that 
is high in protein of good supple- 
mentary value. These products can 
be used directly or in mixtures with 
other low-cost foods to reach a known 
and necessary balance of amino acids. 
In addition to the above legumes, 
cottonseed flour, peanut flour, sesa- 
me flour, coconut meal, sunflower 
meal, and soybean products offer con- 
siderable promise. Special research 
on these products is supported by the 
Rockefeller Foundation and is being 
coordinated on a world-wide basis by 
a committee (chairman, W. H. Se- 
brell, Jr.) of the Food and Nutri- 
tion Board of the National Research 
Council. 


One of the projects now under the 
direction of Nevin S. Scrimshaw at 
INCAP in Guatemala City provides 
for field trials on a coarse cereal 
flour that has an acceptable flavor, 
high nutritive value, and other essen- 





tial characteristics. It is made from 
equal parts of corn, sorghum grain, 
and cottonseed flour, supplemented 
by a small amount of yeast and 
either a leaf meal or synthetic vita- 
min A. In the Philippines there is an 
interest in the possible utilization of 
coconut press cake. In Africa and in 
India there has been relatively more 
interest in peanut flour, even though 
the protein quality in this instance is 
not high. They are getting good re- 
sults also from feeding a local legume, 
called Bengal gram, as a supplement 
to rice. 


Better Outlook in Lysine 


The prospect of using synthetic 
amino acids to accomplish a more 
balanced amino acid content in low- 
cost foods has received a substantial 
boost by the recently announced low 
price for synthetic lysine. A single- 
step fermentation process of manu- 
facture has made it possible for 
Merck & Company to announce a 
price quotation of $6.00 per pound 
in contrast to $12.00 quoted only 
four years ago. This product bids 
fair to complement the further pro- 
duction of synthetic methionine which 
is already used commonly in animal 
feeds. In view of the fact that lysine 
and methionine are especially ef- 
fective in raising the over-all nutri- 
tive value of proteins furnished by 
many low-cost cereal foods, the out- 
look for developments in this field is 
considerably brightened. The situa- 
tion is somewhat anomalous, how- 
ever, because in the sections of the 
world where the economy might sup- 
port the use of these products, there 
is already available an adequate sup- 
ply of animal protein foods. The areas 
where protein deficiencies are severe 
are also the areas where economic 
factors are least favorable to meeting 
the present cost of synthetic products 
The primary questions to be con- 
sidered are: first, will the promotion 
of these products be based on fair 
ness to the public with respect t 
actual need; second, where are the 
areas that can be served best; anc 
third, how rapidly can the use of syn 
thetic products prove their value o1 
a combined health and economi: 
basis? 


Where We Stand 


In conclusion, we are passing wit! 
surprising rapidity from the age-ol: 


situation of struggling for an ade- 
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quate food supply, to one of world- 
wide transition, when about half of 
he human population has available 
‘or its use an adequate supply of food 
»f known nutritive quality to meet all 
f its needs and within the reach of 
ill economic classes. Currently, for 
them, the surplus is embarrassingly 
arge because of inadequate admini- 
strative policies. This abundance is 
something for which we should be 
*xtremely grateful. Thus far, how- 
»ver, we seem to fall badly short of 
yur potential goal because of faulty 
‘ducation of the public and inade- 
juate management of our resources. 
[his is especially true in our at- 
empts to adjust the flow and use of 
foods on a sound international basis. 

Each year, the science of nutrition 
is being geared more closely to agri- 
‘ulture, to food technology,- and to 
the most urgent needs in protecting 
human health. The outlook is encour- 
aging, but certainly it is complex and 
exciting in terms of the human serv- 
ice and economic values that are 
within our reach. 


— 


Packaging awards. Among the 
100 best cartons of 1958, nineteen 
food packages won awards in the 
competition sponsored by the Fold- 
ing Paper Box Association of Amer- 
ica. The winners were chosen by a 
jury of 21 printing and packaging 
experts during a week of judging, 
and are being shown in 20 major 
cities this spring. Some of the foods 
judged superior in packaging were: 
Prime Dog Food (General Foods 
Corp.), Merit Award; Wheat Chex 
(Ralston Purina Co.), First Award; 
Pepperidge Farm Frozen Pastry 
(Pepperidge Farm, Ince.), First; 
School House Cookies (George A. 
Krug Baking Co.), First; Hi-Pro 
(General Mills, Inc.), First; Betty 
Crocker Pudding Cake Mix and 
Chocolate Cake Roll (General Mills, 
{nc.), both Merit; and Farm House 
Frozen Pies (Connecticut Pie Bak- 
ing Co.), Merit. Cartons were 
judged in four major categories-— 
orinting, construction, potential 
1ew volume use, and general mer- 
cshandising quality. 


FLOWING 
AND DRY 








International Milling Company, Buffalo, New York 
Capacity: 15,200 cwt. Mill elevator storage: 4,660,000 bu. 


INTERNATIONAL MILLING COMPANY 
GETS MILL-TO-MILL UNIFORMITY WITH 


W &T Flour Treatment 


Quality and uniformity are bywords in International Milling 
Company’s 22 flour mills in the United States and Canada. 
International has learned it can depend upon Wallace & Tiernan’s 
flour treatment processes and service to assist in maintaining 
optimum uniformity and quality in its flour produced from mill 
to mill. 

No matter what kind of flour is being produced, there is a 
Wallace & Tiernan process to protect uniformity. 

e The Dyox® Process assures consistent bakery perform- 
ance. Fresh, sharp chlorine dioxide gas is accurately applied to 
flours to give uniform maturing. 

e Chlorine gas is metered precisely through W&T control 
units for the same pH, time after time. 

®@ Noxadelox® insures uniform color and best color dress. 

International Milling Company is only one of the many mill- 
ing companies using W&T flour treatment. If your mill is not 
one of these,.investigate the advantages of Wallace & Tiernan’s 
complete flour service. 








NOVADEL FLOUR SERVICE DIVISION 
WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET, BELLEVILLE 9. NEW JERSEY 
REPRESENTATIVES IN PRINCIPAL CITIES 
N-114.21 





IF IT’S 


FREE 


we have accurate reliable 
means of feeding it. 

For information about 
these dry chemical feeders 


both gravimetric 
and volumetric... 


Write Dept. M-42.21 
WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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Danish pastry — differ widely in physical characteris- 

tics. While it is impossible to generalize on the best 
procedure for preparing the doughs, the high percentages 
of sugar used have important effects on the fermentation 
of yeast and on the properties of the dough, and these are 
reflected in the volume and the eating and keeping qual- 
‘ities of the finished product. 

The percentage of sugar in sweet yeast-raised doughs is 
seldom less than 20%, based on the flour, and is often 
25%. The sugar dissolves in the water phase of the dough, 
and thus produces a solution of approximately 30% con- 
centration, compared with 10% in bread doughs. Bakers 
making high-sugar doughs must give recognition to the 
effect of this higher concentration on the functional prop- 
erties of sugar in such doughs as they set up conditions to 
make baked goods of maximum quality. These include the 
rate of inversion of sugar, the rate of fermentation, the 
effect on mixing of doughs, and retention of sugar and 


Woon YEAST-RAISED baked foods—coffee cakes, rolls, 


moisture. 
Rate of Inversion 

A chemical determination of the sugars in a yeast 
dough made with 20% sucrose and 6% yeast showed 
that the sugar was completely inverted into equal parts 
of dextrose and levulose at the end of the mixing period. 
Indeed, the inversion proceeded so rapidly that in 2 min- 
utes 90% of the sugar was no longer present as sucrose. 
This is an important point, because many bakers are un- 
der the impression that much of the sugar remains un- 
changed during fermentation and that its presence ac- 
counts for the sweetness of the finished product. The fact 
is the sweetness of high-sugar yeast-raised products is 
attributable to the presence of levulose, which is generally 
rated at 175 in sweetness compared to sugar of 100 and 
dextrose of 70. Furthermore, levulose has other import- 
ant properties which contribute to the effectiveness of 
high percentages of sugar in sweet baked products. 


Rate of Fermentation 

The rate of fermentation of sucrose by yeast is influ- 
enced by the concentration of the sugar in the liquid 
phase of the dough. The percentages of sugar normally 
used in the production of white pan bread have little 
effect on the time required for the dough to rise. In 
bread production the fermentation time of the dough is 
adjusted by the amount of yeast in the formula to fit the 
bakery equipment and shop schedule. In doughs contain- 
ing high percentages of sugar, as in sweet yeast-raised 
doughs, the effect of the higher concentration of sugar in 
the liquid phase becomes an important factor in the se- 
lection of the proper amount of yeast required to main- 
tain an actively fermenting dough, and the percentage 





1 Condensation of a paper presented at the 40th annual meeting, St. Louis, Mo., 
May 1955. 


Technical Sect 


HOW SUGAR FUNCTIONS IN HIGH-SUGAR YEAST DOUGHS' 
R. T. BOHN, Bohn Food Research, Inc., Scarsdale, New York 


used must be greatly increased. Here again shop condi- 
tions, such as the capacity of the space in which the dough 
must rise, determine the percentage of yeast. 


The effect of various amounts of sugar in a dough fer- 
mented under carefully controlled conditions of time and 
temperature emphasize the necessity of increasing yeast 
in the high-sugar doughs, as is shown in Table I. Doughs 
were run at 86°F. in a Blish-Sandstedt pressuremeter. 


TABLE I 
EFFECT OF SUCROSE ON RATE OF PRODUCTION OF CARBON DIOXIDE 
(Millimeters of mercury pressure) 











TIME PERCENTAGE OF SUCROSE ® 
(Minimum) 8 10 20 
hours mm mm mm 
1 118 104 63 
2 138 141 104 
3 122 139 118 
4 128 138 123 
5 101 138 121 
6 73 115 114 


8 Based on flour. 


Salt is also an important factor in fermentation. Bakers 
are quite aware that the rate of fermentation can be con- 
trolled by the amount of salt in the formula. In this re- 
spect sugar and salt have a similar effect which differs in 
magnitude per unit weight because of the difference in 
osmotic pressure they exert on the yeast cell. This action 
of salt makes it desirable to reduce the percentage in a 
high-sugar dough in order to keep to a minimum the 
amount of yeast necessary to maintain a rate of fermen- 
tation which will give the best results in terms of econ- 
omy of shop operation and quality of the finished product. 


Another factor in rate of gas production in high-sugar 
doughs is the amount of water used in preparing the 
doughs. The smaller the amount of water, the higher the 
concentration of the sugar solution in the dough, and the 
slower the fermentation. 

High concentration of sugar in sweet doughs places a 
demand on the fermenting power of yeast which, for the 
most part, has been overcome by modern yeast technology 

The rate of fermentation of a high-sugar dough can be 
controlled by the baker by means of an intelligent balanc 
ing of yeast and salt. 


Effect on Physical Properties of the Doughs 


Absorption. Sugar, in the amounts used in bread, ha: 
little effect on the absorption of the dough, but it does in 
high-sugar doughs. However, the absorption can be main 
tained at the same percentage as in the lower-suga 
doughs, provided the dough is mixed considerably longe: 
This can be shown graphically by recording the consis! 
ency and rate of dough development in the farinograph 
Table II shows clearly the increased mixing time require 
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» develop a dough to a standard consistency as the per- 
entage of sugar is increased. 











TABLE II 
EFFECT OF SUGAR ON DouGH-DEVELOPMENT TIME 
Sucar ABSORPTION TIME To 
: : F MAXIMUM DEVELOPMENT 
% % minutes 
0 63.4 5.5 
3 63.4 5.5 
10 62.7 6.0 
7.0 


20 62.7 





The effect of absorption on the consistency of a dough 
yhen the sugar used is kept constant at 20% is shown in 
‘able III. In this the consistency is recorded as Brabender 
nits (B.u.), which increase as the dough becomes stiffer. 


TABLE III 


EFFect OF ABSORPTION ON A DouGH CONTAINING 20% SUGAR 








ABSORPTION DEVELOPMENT TIME CONSISTENCY 


% Bu 


3 
3 


62.0 7.5 540 
60.0 6.5 590 
58.0 6.0 650 
56.0 5.5 720 
54.0 5.0 


800 





| 
| 
| 


A reduction in the amount of water used in a high- 
sugar dough decreases the time required to develop the 


dough to the maximum and increases the consistency. Too 
often bakers reduce the amount of water in ord=r to main- 
tain a short mixing time, a practice which results not only 
in reduced yield but in sweet goods of reduced volume, 
drier crumb, and poorer keeping quality, because the 
dough is not properly developed. 
Mixing Requirements 

The absorption and mixing time of a dough are inter- 
related. As the absorption is increased, the time required 
for the dough to develop is also increased. This relation- 
ship can be easily followed by the use of the farinograph. 
Bakers are quite aware of it in their dough-mixing oper- 
ations. Sugar, as is noted above, has little effect on ab- 
sorption if the dough is given the longer mixing required 
to develop the dough. 

The effect of increasing percentages of sugar on absorp- 
tion and rate of dough development is shown in Table IV. 











TABLE IV 
EFFECT OF SUCROSE ON FLouR-WATER FARINOGRAMS 

is Assorp- INITIAL at : 
SUGAR TION Puase (I)* M® R » 

% % minutes minutes minutes Bu 

0 63.4 1.5 5.5 9.5 90 

3 63.4 2.0 5.5 8.0 100 

10 62.7 2.5 6.0 7.0 90 

20 62.7 5.0 7.0 7.0 


70 





I = time to reach a predetermined acmmininane amir 
' M = time required for dough to reach maximum development. 
‘ D = decrease in consistency at end of fixed time. 

Thus, the amount of water that a high-sugar dough can 
‘bsorb is not significantly less than one with low sugar, 
ut the rate of dough development as indicated by the 
litial phase (1) of the farinograph curve is greatly in- 
reased, 
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Doughs made in a laboratory mixer show by subjective 
tests the effect of increasing amounts of sugar at constant 
absorption on the rate of development. This is reflected 
in the time required for the dough to clear the sides and 
bottom of the mixing bowl, described by bakers as the 
“clean-up” time (see Table V). 


TABLE V 
EFFECT OF SuGAR ON “CLEAN-UP” TimME oF DouGH 








Sucar 








ABSORPTION ““Ciean-Up” Time 





% % minutes 
3 60 0.75 
10 60 1.0 
20 60 5.0 
0.50 


20 34 

The importance of this in commercial sweet dough pro- 
duction is that in order to incorporate the maximum 
amounts of water, a sweet dough must be given a long 
mixing time at high speed. 

Farinograph studies of the effect of sugar in doughs 
containing all the components of a sweet dough (milk, 
eggs, shortening, etc.) reflect a similar increase in dough 
development time when the absorption is maintained at 


the high sugar levels (Table VI). 


TABLE VI 
EFFECT OF VARYING PERCENTAGES OF SUCROSE ON SWEET 
DoucH FaARINOGRAMS 


INITIAL MaxiImuM 





atti RESORPTION Puase(I) DeveLopMEeNtT(M) 
% % minutes minutes 
3 63.0 12 15 
10 63.0 13 16 


20 63.0 19 22 


Sugar dissolved in water before it is added to the 
dough functions in the same manner as when added in 
dry form. Liquid sugar can thus be used in sweet doughs 
with equally satisfactory results provided, of course, 
proper adjustment is made for the water and sugar solids 
contained in it. 


Sugar and Moisture Retention 


Invert syrup is hygroscopic — that is, it absorbs mois- 
ture from the air. This property is largely a function of 


levulose — not dextrose — and it has many commercial 
applications. As a simple illustration, the hygroscopic 
properties of moist syrup help to keep soft certain types 
of cookies. 

The moisture-retention capacity of yeast-raised prod- 
ucts depends on the percentage of levulose present in 
them. Breads made with low sugar content contain little 
levulose, and hence tend to dry out rapidly when exposed 
to air of low humidiiy. When bread made with 3% sugar 
was compared with a sweet dough of 20% sugar, made 
into the form of a bread loaf, it was found that under the 
same conditions of temperature and humidity, slices of 
bread lost approximately 36% of the required moisture, 
whereas the sweet-dough bread lost virtually no moisture. 
By subjective tests the sweet dough was soft and moist 
whereas the low-sugar bread was hard and dry. Since 
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sugar is the only source of levulose in yeast-raised prod- 
ucts, no other sweetener will give similar results. This 
emphasizes the importance of using sufficient amounts of 
sugar to take advantage of the moisture-retention proper- 
ties of the levulose. 


Summary 


1. Sucrose is completely inverted in high-sugar doughs 
at the end of the dough-mixing period. 


2. High sugar concentrations retard greatly the rate of 
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fermentation. This can be compensated for by an increase 
in percentage of yeast and reduction of salt. 


3. High percentages of sugar increase the time required 
to mix and develop the dough. 


4. A tendency to reduce absorption of the doughs to 
reduce mixing time should be avoided. 


5. Baked goods made with high percentages of sugar 
retain moisture and stay fresh because of the moisture- 
absorbing properties of levulose. 


PROPERTIES OF FRYING FAT RELATED TO FAT ABSORPTION IN DOUGHNUT FRYING 
SIDNEY STERN and HOWARD ROTH, DCA Food Industries Inc., New York, N. Y. 


amount of fat they absorb during frying. The fat ab- 
sorbed can be objectively measured, and therefore it 
plays an important role in the quality control of dough- 
nuts. The amount of fat absorbed is known to be governed 
by ingredient composition, by the processing of the dough, 
and by time and temperature of frying, but the nature 
and state of deterioration of the frying fat is a variable 
about whose role there has been some equivocation. 
Lantz and Carlin (8) and Arenson and Heyl (1) have 
indicated that the types of fat and their source are not 
prime factors in fat absorption. Arenson, moreover, 
found no correlation between fat absorption and free 
fatty acids to a level of 0.6%. Fisher (5) did find a posi- 
tive relation with free fatty acid (FFA) content in the 
range of 0.03 to 0.4% using hydrogenated vegetable fat. 
Goodman and Block (6) demonstrated that the relation- 
ship between free fatty acid and fat absorption is not a 
simple one, by showing that fats heated in air to a high 
acidity and diluted with fresh fat caused more fat to be 
absorbed than fats that had reached an equivalent acidity 
by normal frying procedure. They showed that, under 


Hens QUALITY OF doughnuts is closely related to the 


these conditions, iodine number was more closely corre- 
lated with fat absorption than was the FFA content. This 
conflicting evidence for the relationship of free fatty acids 
with fat absorption suggests the involvement of other 
causative agents. These may be other surface-active agents 
which operate by lowering the surface tension at the 
dough-fat interface, or they may be polymeric materials 
which, by changing the viscosity and density of the fry- 
ing fat, change the fat absorption through purely me- 
chanical means. Carlin, Hopper, and Rockwood (4) found 
that heat oxidation is a major factor in the increased vis- 
cosity of frying fats, and Robinson, Black, and Mitchell 
(10) have proposed that polymers are substances which 
contribute to the foaming that occurs in highly deteri- 
orated fat. 

Surface-active agents can be produced in fat either by 
hydrolysis which yields free fatty acids and mono- and 
diglycerides, or by oxidation, to give various degradation 
products such as acids, aldehydes, and acrolein. These 


acids, which increase the titratable acidity, may be either 
short-chain free acids formed by splitting at the double 
bond, or acid groups formed on large molecules. Poly- 
mers are formed by addition mechanisms which involve 
the double bond. They are the result of either a Diels 
Alder type of addition, where conjugate. double bonds 
are involved (9), or of a free radical mechanism proba- 
bly involving the peroxides as initiators (11). This latter 
mechanism is more likely in all hydrogenated lard which 
contains a minimum of double bonds. 


It has been the experience of the present authors that 
supposedly identical mixes, handled with all possible pre- 
cautions to minimize variables other than fat condition, 
still yielded fat absorption values differing in amounts 
greater than could be accounted for by experimental 
error. The purpose of this study was to find to what ex- 
tent the state of deterioration of the fat could be respon- 
sible for these discrepancies, what properties were in- 
volved, and, if possible, to find a way to maintain fat 
in such condition that its effect on fat absorption would 
remain constant. 

To accomplish these purposes, the changes occurring 
in frying fat have been re-examined expressly for their 
correlation with the changes in fat absorption. An attempt! 
was then made to isolate the related properties to find 
whether the relationship of each was incidental or causal. 


Materials and Methods 

In all experiments, except where otherwise stated, the 
frying shortening used was an “all-hydrogenated” lar: 
with the following properties: a viscous, white solid at 
room temperature with a melting range from 40° t) 
50°C., iodine number 55-60, and FFA content of 0.05 
to 0.07%. Fatty acids were added as a 1:1 mixture o! 
USP-grade stearic and oleic acids. The monoglyceride: 
used were commercial molecularly distilled product:. 
Doughnuts were made from specially prepared cak: 
doughnut mixes known to be sensitive to fat conditior. 
These mixes were thoroughly blended and aged for <! 
least 1 week before use to ensure equilibrium condition: . 
All frying experiments were carried out in a DCA Lincol 
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ryer' mounted on a platform scale sensitive to 44 oz. 
\ll of the variables associated with changes in fat absorp- 
ion were maintained constant, and the amount of fat 
ibsorbed by the doughnuts was determined by weighing 
he fryer before and after frying 7 dozen doughnuts. This 
nethod was found to be reproducible to +0.07 oz. per 
lozen. Free fatty acids, iodine number, and _ specific 
sravity were determined by the official AOCS methods 
3). Viscosity, except where otherwise specified, was 
neasured at 212°F. (100°C.) in a steam-jacketed vis- 
‘ometer by timing the flow of 20 ml. of fat through a 
tandard orifice, and is expressed as relative viscosity; 
hat is, as the ratio of the viscosity of the sample fat to 
hat of the fresh fat, determined under the same condi- 
ions. 


Correlation of Fat Absorption with Changes in the 
Properties of a Frying Fat 


The changes in free acidity, iodine number, viscosity 
(212°F.), and specific gravity (100°/25°) of fresh fat 
subjected to a normal frying schedule were examined and 
compared with the accompanying changes in fat absorp- 
tion. 

Starting with fresh fat, fryings were made once a day, 
with fat turnover of about 6% a day due to replacement 
of absorbed fat, until an FFA level of about 0.4% was 
reached. Thereafter, until the end of the experiment, 
five fryings a day, requiring a fat replacement of 25-30%, 
were made. Assurance that changes in fat absorption were 
not due to changes in the doughnut mix was gained by 
using the fat absorption in fresh fat as a reference. For 
further assurance that the mix employed was not unusual, 
doughnuts were prepared in the fresh and terminal fat 
samples with another similar mix. 


TABLE I 


Fat ABsoRPTION AND Fat CHANGES DuRING 
DouGHNuT FRYING 


Fat ABsoRPTION 








Day oF Pen Dozex FFA lose Gavi, Viascostry 
— Mix 2 NuMBER 100° /25° 212°F.(100°C) 
% 

1 1.93 1.79 0.15 57 0.8916 1.00 
2 1.86 an .20 a ”COU ee wee 
3 1.86 29 Oe hehe 1.03 
i 2.00 32 ee! Yates oes 
5 1.86 38 ce me pare ereee 

6 2.07 39 tie | tee 

7 2.07 38 ow, Badas a 
8 2.14 aS 55 0.8935 1.07 
9 2.07 40 Fm ach hi. Someta ove 

10 2.29 50 ‘a © © peeves ari 

11 2.43 46 Ss ive 1.10 

12 2.29 48 a  . womens see 

13 2.57 51 ie |), Seolees 

14 2.50 oon 50 SS & & sass oes 

15 2.43 2.14 2 53 0.8943 1.10 
® 1.86 “are 35 =. tC orate oe 
a 1.93 0.16 es sn ga anh 

‘Test fat replaced with fresh fat but same mix (No. 1) used. 


Table I shows the changes in fat abserption and the 
iccompanying chemical and physical changes in the fry- 
ng fat. 

The variations in the amount of fat absorbed by dough- 
nuts due to changes in the properties of the fat can differ 
widely for different mixes. Fat absorption is correlated 
vith titratable acidity expressed as FFA percent, specific 


1 DCA Food Industries Inc., 45 West 36th St., New York, N. Y. 
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gravity, and viscosity, and inversely with the iodine num- 
ber of the fat. All of these changes have been previously 
reported (1,4,6,7). They can all be related to the presence 
of either surface-active materials or polymers. Thus the 
titratable acidity is associated with the surface-active 
agents present in fat, and density, viscosity, and iodine 
number are all related to the formation of polymers 


(2,4,10). 


Addition of Surface-Active Materials to Fresh Fat and 
Their Effect on Fat Absorption 
To find to what extent surface-active agents in frying 
fat can affect fat absorption, two representative materials 
— fatty acids and monoglycerides — were added to fresh 
fat in varying amounts and their effect on fat absorption 
noted, 


TABLE II 
EFrrect OF SurFACE-AcTIVE ADDITIVES 





Fryine Fat Usep Fat ABSORPTION 





oz/doz 
A fresh frying fat 1.93 
B fat A + 0.49% fatty acid mixture 1.93 
C — fat B+ 0.5% monoglycerides 2.14 
D fat C + 0.73% fatty acid mixture 2.21 
E fat D + 0.8+ monoglycerides 


2.07 





The results (Table II) show that the addition of fatty 
acids to fresh fats in amounts normally present in com- 
mercial frying does not affect fat absorption. Mono- 
glycerides at a similar level did affect fat absorption to a 
slight extent, but further increases in either free fatty acids 
or monoglycerides to levels present in excessively abused 
fat had no measurable effect. Other unknown surface-ac- 
tive agents, produced by oxidation, may be concurrent 
and have a more pronounced effect on fat absorption, but 
so far no evidence has been found for any such hyper- 
active materials. 


Correlation of Fat Absorption with Viscosity 

The elimination of the two most likely surface-active 
agents as prime causative factors leads to consideration of 
the dependence of fat absorption upon viscosity. Since 
there were no means available for increasing the viscosity 
of the fresh fat without changing other properties, an in- 
direct correlation with viscosity (in which other possible 
causative factors could be assumed to be random) was at- 
tempted. Two approaches were used. 

Fat was heated oxidatively to a titratable acidity of 
over 1%, and fat absorption, FFA percent, iodine num- 
ber, and viscosity were determined. This fat was then 
diluted to various concentrations with fresh fat and the 
same properties were remeasured. These results were 
compared with similar determinations made on fresh 
fat and on fats obtained by normal frying. 

In the second approach, eight different frying fats were 
used: three fats of vegetable origin with dilatometric 
properties corresponding to “all-hydrogenated,” com- 
pound, and pure oil; and five lards, two of which were 
“‘all-hydrogenated,” two compound, and one pure lard. 
The fats were brought, by heating and frying, to an FFA 
level of 0.45%. Fat absorptions and viscosities were de- 
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termined on all of these fats. 

In this experiment viscosities were determined at both 
212° and 294°F. (145.5°C.). This latter temperature was 
selected since it had been found that the viscosity-tem- 
perature curves for different types of fat were not parallel 
and that the temperature at which viscosity was meas- 
ured could be a factor in the degree of correlation be- 
tween viscosity and fat absorption; 294°F. lies halfway 
between the temperature of the fat (375°F.) and the tem- 
perature at the surface of the dough (212°F.). This is 
the most likely temperature for the film of fat surround- 
ing the doughnut during frying. 


TABLE III 


VARIATION OF THE Fat ABSORPTION WITH PROPERTIES 
oF Fryinc Fats Preparep IN DIFFERENT WAyYs 














Zz * 
= a <2 
: = zr 
SAMPLE 5 E = IopinE FFA SAMPLE 
No. = as. NUMBER ; PREPARATION 
< ao. 
a m 2S 
As a 
a nN 
oz/doz % 
1 2.58 1.84 40 1.22 Fat heated 
2 2.45 1.22 47 0.47 Fat 1 diluted with fat 6 
3 2.14 1.12 52 0.26 Fat 2 diluted with fat 6 
1 2.07 1.09 53 0.47 From normal frying 
5 1,93 1.07 55 0.26 From normal frying 
6 1.86 1.00 57 0.06 Fresh fat 
243 
z 
= 
FB 22s 
ceo 
38 
as 
=> 8s 
be 
< 
uw 
2.00 
hd 
1.014 20 26 32 38 


RELATIVE VISCOSITY 


Fig. 1. The relationship between fat absorption and the relative 
kinematic viscosity at 294°F. for eight fats differing in source and type. 

The results of both experiments definitely link viscos- 
ity with fat absorption. This is true for the dilution ex- 
periment (Table III), but is especially dramatic in the 
case of the eight different frying fats (Fig. 1). The 
correlation coefficient for the viscosity at 294°F. and the 
fat absorption was 0.84, which is in the 99% probability 
range. At 212°F. the correlation coefficient was 0.78 
which is also a significant correlation in the 98% proba- 
bility range. The higher correlation at 294°F. might be 
due to experimental error, but it is more likely that the 
viscosity at this temperature more nearly approximates 
that of the fat film surrounding the frying doughnut. 
There was, of course, no correlation with titratable acidi- 
ty, which was the same for all eight fats. This lack of 
correlation was also evident in the dilution experiment. 
The correlations of this property with fat absorption ob- 
tained previously are thus shown to be purely coincidental 
and can be useful_only under very specific conditions. 

Since it is unlikely that an unknown factor could have 
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been produced at the same rate as the increase in viscosi- 
ty, considering the diverse composition and treatments of 
the samples, it is almost certain that viscosity itself is the 
factor most likely to be responsible for the changes in 
fat absorption which result from deteriorating fat. 


This leads to speculation as to the specific mechanism 
through which viscosity can operate. The first that readi- 
ly comes to mind is based purely on coating action. Vari- 
ations in viscosity will be accompanied by changes in the 
thickness of the fat film on the doughnut due to cohesion. 
It has been calculated that an increase in film thickness 
of 0.002 in. on the doughnut leaving the fryer would cause 
a significant change in fat absorption. 


Another possibility, and one that is more fundamental 
in that it could also explain other doughnut changes, is 
the effect that viscosity might have on the heat-transfer 
properties of the fat. Studies now in progress in this 
laboratory suggest that, indeed, such an effect does exist. 
Changes in the rate at which heat can penetrate the dough 
can affect such fundamental systems as leavening, gela- 
tion, and coagulation, and can lead to all of the aber- 
rations which have been observed in doughnut frying. 


Maintenance of Frying Fat in the Quality Control 
of Doughnuts 
To find if fat could be eliminated as a variable in con- 
trolled doughnut frying, the conditions necessary to main- 
tain the fat so that it would not be a factor in fat absorp- 
tion were investigated. 


Fat in a fryer which was being used for the normal 
routine of a control laboratory was checked each day for 
viscosity and FFA percent, and, where necessary, fat 
was wiihdrawn and replaced with fresh fat in order to 
maintain the FFA in a range of 0.40-0.45% and the rela- 
tive viscosity in a range of 1.06-1.08. The fat absorbed by 
the doughnuts was checked periodically over a 2-month 
period. 


During this period the normal level of fat turnover was 
such that artificial replacement to maintain the FFA and 
viscosity level desired was necessary only twice, at which 
times 10% (2 lb.) of the fat was replaced. Both of these 
replacements were necessary at times when turnover due 
to fat absorption dropped below 30%. At all other times 
the turnover for an 8-hour day varied between 30 and 
60%. The fat absorption of the test mix remained con- 
stant. Thus it has been demonstrated that, with high 
enough fat turnover (which can be obtained through or- 
dinary frying in a properly designed fryer), fat will not 
change with respect to fat absorption. Results indicate 
that, when time-consuming viscosity measurements are 
impractical, the titratable acidity (FFA percent) can be 
substituted as a gage for fat condition, provided that its 
limitations are kept in mind. The indiscriminate use 0! 
fats, improper fryer design, or frying habits, as outlinec 
by Carlin et. al (4), would make the use of viscosity 
measurements rather than titratable acidiiy essential a: 
the control property. 
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MILLING, BAKING, AND CHEMICAL PROPERTIES OF MARQUIS AND KANRED 
NHEAT GROWN IN COLORADO AND STORED 25 TO 33 YEARS 


C. C. FIFIELD, Crops Research Division, Agricultural Research Service, U. S. Department of Agriculture, 
Beltsville, Maryland, and D. W. ROBERTSON, Colorado Agricultural Experiment Station, Fort Collins, Colorado! 


NUMBER OF STUDIES have been made to determine 
| what factors affect the successful long-time storage of 
*™ wheat on the farm and in commercial grain elevators. 
There has also been much discussion concerning the 
length of time that wheat can be stored and still remain 
viable or usable for milling and baking. The opportunity 
to secure some information on these questions arose in 
1938 when samples of two varieties of wheat stored for a 
number of years at the Colorado Agricultural Experiment 


Station were tested for quality. 


Briefly, the studies herein reported were limited to Mar- 
quis spring wheat grown under irrigation and Kanred 
winter wheat grown on fallow without irrigation. After 
threshing and cleaning, the grain was stored in 100-lb. 
sacks in a dry, unheated room. The annual precipitation 
and average annual humidity at Fort Collins, Colorado, 
for the first 17 years of storage dre given by Robertson 
and Lute (7), who discussed the possible relation of these 
to storage. The moisture content of the grain at the time 
of storage was not determined, but it is believed to have 
been relatively low. 


The quality characteristics of various lots of Marquis 
and Kanred wheat varieties grown at Fort Collins and 
tored for different periods were reported first in 1938 
6) after 9 to 17 years’ storage, again in 1943 (3) after 
4 to 22 years’ storage, and in 1948 (4) after 19 to 27 
years’ storage. Portions of these same lots of wheat have 
een continued under storage and were sampled for a 
‘ourth time in the spring of 1954 (after 25 to 33 years’ 
‘torage) for milling, baking, and chemical properties and 
ermination tests. A sample of Marquis and Kanred 
rown in 1953 at Fort Collins on the same land on which 
1e long-stored samples were first grown was included in 
i1e 1954 tests for comparative purposes. It is believed 
taat these recently grown samples of the same variety 
| ight be helpful in appraising the storage data, especially 


' Authorized by the Director of the Colorado Agricultural Experiment Station 
fc publication as Scientific Journal Series Article No. 558. 


since no tests were made until 1938 on the wheats har- 
vested in 1921 to 1929 and placed in storage. 


Sources of Samples 


The samples consisted of the Marquis variety from each 
of nine crop years from 1921 to 1927 inclusive, and of 
the 1929 and 1953 crops; and the Kanred variety from 
each of the four crop years 1921, 1924, 1929, and 1953. 
In the later years of storage there was considerable dam- 
age to the grain by the dermestid beetle, Trogoderma 
tarsale. The grain was cleaned at least once every 2 years 
with a fanning mill to remove insect-damaged kernels, 
and the storage room was sprayed with a mixture of 
ethylene dichloride three parts, and carbon tetrachloride 
one part by volume to control insect pests, as recommend- 


ed by Roark and Cotton (5). 


Methods 


The tempered wheats were milled to 90% patent flours 
on an Allis-Chalmers experimental flour mill. None of the 
lots required special tempering treatment or unusual mill- 
ing technique for the production of satisfactory flour. 
Chemical tests (moisture, ash, protein, thiamine, and 
fat acidity) were made by accepted and approved AACC 
methods (1). 

The bread-baking tests by the straight-dough method 
were made by using a formula consisting of 100 g. flour, 
2.0 g. compressed yeast, 1.5 g. salt, 5.0 g. sugar, 3.0 g. 
shortening, 4.0 g. nonfat dry milk, and different amounts 
(0 and 1 mg.) of potassium bromate. The doughs were 
fermented for 3 hours at 86°F. (30°C.), panned, proofed 
for 55 minutes at 86°F., and then baked for 25 minutes at 
450°F. The milling, baking, and chemical tests made in 
1954 on these samples were conducted by the same meth- 
ods used in 1938. Any differences in the properties of 
the wheat between the lots stored for various periods 
probably are due to the storage and not to differences in 
methods of testing. 
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Results and Discussion 

The milling, baking, and chemical results obtained in 
1938 and 1954 are shown in Tables I and II. The thia- 
mine contents of the samples drawn in 1954 are shown 
in Table III] and the germination data in Table IV. Table 
IV includes the percentage of germination for each lot 6 
months after harvest and at the end of various periods 
of storage up to 33 years. The loaves of bread baked 
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from Marquis are shown in Fig. 1 and those from Kanred 
in Fig. 2. 

The test weights of the grain were slightly but con- 
sistently lower for the samples taken in 1954 than for 
those taken in 1938 except for the 1924 Kanred, which 
was the same. The stored grain has varied from 9.0 to 
12.5% in moisture content over the different years, most 
of the samples averaging less than 11%. A high moisture 
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TABLE I 


MILuinc, BAKING, AND CERTAIN OTHER PROPERTIES OF MARQuIsS (IRRIGATED) WHEAT AFTER 
SroraGe For Various Periops (25 to 33 YEARS) 
(Grown and stored at the Colorado Experiment Station, Fort Collins) 


Year Grown (G) ano Years Testep (T) 





























Aotsewaie G 1921 G 1922 G 1923 G 1924 G 1925 G 1926 G 1927 G 1929 G 1953 
T T = T = T rT ¥, = 7 7 T T T T : = 
1938 1954 1938 1954 1938 1954 1938 1954 1938 1954 1938 1954 1938 1954 1938 1954 1954 
Wheat: 
U.S. Grade * 3 DNS 1DNS 2DNS1HDNS 4DNS 1DNS 3NS 1HNS 4NS 2NS 3DNS 1HDNS 2DNS 1DNS_ 1HDNS 1HDNS 14HNS 
Test weight, lb.” 59.2 58.7 61.5 61.1 60.0 58.9 62.4 61.9 57.1 57.0 63.1 62.1 60.4 59.8 62.6 62.1 62.1 
Flour yield, % © 70.7 74.1 72.7 73.4 70.6 72.1 72.3 73.1 69.3 69.2 73.7 73.2 72.5 74.6 72.7 73.6 74.6 
Protein, %4 14.4 14.1 13.7 13.6 13.6 13.5 12.6 12.3 11.3 11.2 12.6 12.9 14.5 14.3 13.5 13.5 12.0 
Ash, %4 1.74 1.82 1.56 1.59 1.74 1.65 1.64 1.62 1.84 1.70 1.48 1.43 1.46 1.35 1.54 1.46 1.80 
Moisture, % 10.7 9.8 11.0 9.8 10.5 98 10.4 9.7 10.5 9.0 10.6 9.8 10.5 10.1 10.6 10.0 10.9 
Fat acidity ® 418 71 43 64 47 73 35 53 43 65 32 61 31 54 26 46 13 
Increase in fat acid- 
ity, above 1938, % 18 49 55 51 51 91 74 77 
Flour: 
Protein, % 4 13.6 13.1 13.1 12.4 12.7 12.9 11.7 11.4 10.8 10.3 12.1 11.9 13.8 13.1 12.4 12.1 1h. 
Ash, %“ 0.43 0.55 0.40 0.56 0.43 0.52 0.44 0.52 0.45 0.54 0.40 0.52 0.34 0.38 0.32 0.39 0.51 
Gassing power, 
mm, total 273 235 185 165 148 182 213 205 281 207 216 173 153 160 154 170 230 
Diastatic activity, 
mg. f 114 94 102 107 119 107 85 93 107 
Bread 
(commercial bake) : 
Optimum bromate, mg. 0 0 1 0 0 1 0 0 0 0 0 0 1 1 0 0 1 
Absorption, % 64.0 62.0 64.0 62.0 64.0 63.0 64.0 63.0 64.0 63.0 64.0 64.0 64.0 63.0 64.0 61.0 62.0 
Loaf volume, cc. 709 626 604 605 672 567 583 577 622 576 610 561 645 595 670 570 668 
Crumb color, score 95 Cr 85 Cr 80Cr 90Cr 90Cr 85 Cr 85 Cr 80Cr 85 Cr 75 Cr 90Cr 85 Cr 95 Cr 90Cr 100 Cr 90Cr 75 Cr 
Grain and texture, 
score 85 VG 80G 7G 7G 90VG 60P 75G FF 80G 60F 80G 60F 90VG 60F 90 VG 60P 80 VG 
* Lower commercial grade assigned in 1938 because of weevil-damaged kernels. 
» Dockage-free. 
© Moisture-free. 


414.0% moisture basis. 
* Milligrams of potassium hydroxide per 100-g. sample (moisture-free basis). 
f Milligrams per 10 g. of flour. 


TABLE II 


MILLING, Bakinc, AND CERTAIN OTHER Properties OF KANRED 
(NoNIRRIGATED) WHEAT AFTER STORAGE FoR Various PERiops 
(25 to 33 YEarRs) 


content can be one of the common causes for wheat going 
out of condition, particularly during hot weather. The 
climate at Fort Collins, Colorado, where the wheats have 


























~ : ‘ ‘ ° ¥ of th 
(Grown and stored at the Colorado Experiment Station, been stored is generally cool and the rainfall and humidi- 
Fort Collins) : +4: flour 
< ssitileanieate tae a 4 ty are relatively low. The low humidity accounts for the teri 
ne ; : : attri 
a EAS) gre Tees Tee) relatively low moisture contents of the wheats kept in th 
: ; ; ; the 
ANaLysis ae - = Sn oe storage up to 33 years. The differences in moisture con- h é 
: , T T r the | 
1938 1954» «1938-=— «1954-1938 = :1954 «1954 tents between the stored wheats were small and are not 
ee erae he ; . : atter 
Wheat ; believed to be important. The moisture contents of all ; 
U. S. Grade# 3DHW 2DHW 3DHW 1DHW 1DHW 1DHW 2DHW ae a ner 
Test weight, Ib.” 59.8 59.4 62.6 62.6 618 6LA 58.7 the wheats were well within the limits for safe storage. ' 
our yie d, %* 74,2 74.6 75.2 75.5 73.7 73.5 72.5 storé 
a ee es The yields of flour from the Kanred samples taken in we 
meen Te SS SS a ee 1954 were higher (except for the 1929 Kanred) than in 
Fat acidity se 58 32 53 27 53 12 : of fl 
ae ma i v 1938 and averaged better than those of the samples o! TI 
mae Marquis when compared on the basis of comparable tes’ nies 
-rotein, Ye" 3.5 2.7 ‘ 2.5 ° F I 
eae a ee eo weights. The ash contents of the wheats were substantial) . 
Ash, % 0.33 O47 0.32 0.45 0.32 0.42 0.42 : in tl 
oe  — ee ee ee ee eee the same for the grain sampled in 1954 and in 1938. Th: (0.3 
—e as ii ei ash contents of the flour, however, have averaged con ae 
a sistently higher in lots drawn since 1938, perhaps becaus: 
Bread y ’ P am) 
ee ie of the more brittle bran coat of the wheat. The increas 8.9 
me. 1 1 1 1 1 1 1 : , 
Absorption, % 645 630 64.0 63.0 62.0 63.0 61.0 in ash content of the flour from some of the samples ha n | 
ee A a aR: a ae. been as much as 0.16% for the grain stored up to 3: vai 
ee Re Ge Pe. REE. Oe SR ears. The ash contents of the samples of Marquis an: 
Grain and texture, y P q ron 
, es. ee ee OF ee ee Kanred grown in 1953 were higher than many of th 
— y F 
: eee comnenetet grade assigned in 1938 because of weevil-damaged kernels. long-stored varieties. The higher yields of flour for som ho 
© Moisture-free. ; . 7 
fase ee Geiss. of the lots of Marquis stored for a long time might po: rai 


* Milligrams of potassium -hydroxide per 100-g. sample (moisture-free basis). 


ieee ae sibly have contributed to some of the higher ash content : 
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Fig. 2. Bread baked in 1954 from Kanred wheat from the crop years 1921, 1924, 1929, and 1953. 


of the flour. There has been a consistent increase in the 
flour ash content of Kanred which, however, cannot be 
attributed solely to flour yield. The brittle condition of 
the grain mentioned was not apparent from inspection of 
the wheats or in handling properties in the mill. Every 
attempt has been made to mill the samples in a like man- 
ner in the various years. It appears that conditions of 
storage have not materially altered the milling charac- 
teristics of the different lots of grain with respect to yield 
of flour. 

There are no important differences between the wheat 
protein contents of the samples from the same lots tested 
in the different years. The slight loss in protein content 
0.3% or more) in four of the eleven comparative tests 
hould perhaps be attributed to sampling error. The only 
ample showing an increase was the 1926 Marquis. Shutt 
8,9) demonstrated a progressive though small increase 
n protein content of wheat during extended storage, 
vhich was explained as a percentage increase resulting 
rom a loss in carbohydrate by respiration. 

Fat acidity determined on the samples taken in 1954 
howed increases ranging from 48 to 91% for the Mar- 
juis samples and from 53 to 96% for the Kanred sam- 
les, as compared with the samples taken in 1938. The 


smallest percentage increases occurred in the Marquis 
grown in 192] and 1922. The greatest percentage in- 
creases were in the 1926 crop Marquis and the 1929 
crop Kanred. Fat-acidity values for none of the Marquis 
samples taken in 1954 were lower than 46 and the high- 
est value recorded was 73 for the 1923 crop sample. The 
1953 crop Marquis (included in this study for compara- 
tive purposes) had a value of 13 and the 1953 crop Kan- 
red had a value of 12, which is perhaps slightly lower 
than the usual for normal, freshly harvested wheat. It 
is generally considered that fat-acidity values in excess of 
about 20 indicate at least incipient deterioration, but in 
the present study such deterioration as may have occurred 
was in some instances not generally reflected in the bak- 
ing quality of the flour. 

Gassing-power determinations made on the flour as an 
indication of diastatic activity reveal some differences 
for the lots harvested in different years. The tests made on 
the flour from six of the eleven samples taken in 1954 
were all somewhat lower in gassing power than the sam- 
ples taken in 1938. The diastatic activity, as determined 
chemically on the samples taken in 1954, was relatively 
low. The gassing-power values based on the 1954 results 
were more nearly alike for the same variety stored for 
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various periods than in previous years’ tests. The 1921 
crop of Marquis, however, was highest in gassing power 
and the 1924 and 1925 Marquis samples were second 
best. For Kanred the values were highest in 1921 and 
lowest in 1929, and about the same as the values for fresh- 
ly harvested samples from the 1953 crop. It is not appar- 
ent from the 1954 data that long storage is associated 
with either an increase or a decrease in gassing values. 
These results are not in general agreement with the con- 
clusions drawn when the last tests were made in 1948, 
indicating that the gassing power increased with length 
of storage. 


Baking Test 

Bread was made from the flour in the 1954 tests, with 
the same formula as in the past testing periods. The bak- 
ing results indicate that the loaf volume of the bread in 
all but four of the samples was substantially the same as 
for those taken in 1938. The bread made in 1954 from 
the 1921 Marquis showed a decrease of 83 cc. in loaf vol- 
ume, the 1923 Marquis a decrease of 105 cc., the 1929 
Marquis a decrease of 100 cc., and the 1921 Kanred a 
decrease of 72 cc., compared with the 1938 results. None 
of these differences, however, seem to be greater than 
might be expected from the difficulty of exactly duplicat- 
ing the conditions when tests are made 16 years apart. 
(See Figs. 1 and 2.) 

The 1921 crop Marquis which had been stored longer 
than any other gave a little higher loaf volume, and was 
materially better in grain and texture than either the 
1927 or the 1929 Marquis. The protein contents of the 
flours from the 1921 and the 1927 samples were the same, 
and both were higher than those of the 1929 sample. The 
1921 Marquis made bread about equal to that from the 
Marquis harvested in 1953, when differences in protein 
content are considered. Also, there was generally a de- 
crease in the grain and texture scores of the bread made 
from both the Marquis and the Kanred, when comparisons 
are made according to variety for the tests made in the 
different years. 


The 1921 Kanred made bread that was about equal in 
quality to that from the 1924 and 1929 samples. Except 
for grain and texture, there appears to be little difference 
in quality between the Kanred stored a long time and the 
sample harvested in 1953. 

Doughs from the 1921, 1923, 1924, 1925, 1926, and 
1929 Marquis samples were slightly short and sticky and 
were generally not so elastic and pliable as the doughs 
from the Marquis harvested in 1953. It would seem rea- 
sonable to conclude that the weaker dough properties are 
apparently a result of some deterioration resulting from 
long storage of the wheats. The 1922 and 1927 Marquis 
samples, however, were relatively satisfactory in dough 
properties. The doughs of the 1921, 1924, and.1929 Kan- 
red were relatively strong and were mellow and pliable. 
These samples were substantially the same in this respect 
as the Kanred harvested in 1953, which was included in 
the tests for comparative purposes. 
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Observations of the dough-handling properties appear 
to indicate that Kanred has suffered less injury from 
storage than Marquis. 

The response to an oxidizing agent such as potassium 
bromate used in the bread formula has been considered 
an interesting characteristic of a flour used in the making 
of yeast-leavened products such as pan bread. Baking tests 
made on the Marquis samples taken in 1938 show that 
generally there was a small negative response (less than 
60 cc.) in loaf volume in all the samples when 0.001% 
potassium bromate was included in the bread formula. 
This was similar to the response found in the lots of Mar- 
quis taken in 1954, The 1921, 1924, and 1929 samples of 
Kanred taken in 1938 and again in 1954 increased slightly 
(43 to 62 cc.) in loaf volume when bromate was added. 
It is apparent from these data that the response to bromate 
is not associated with length of storage. 


Vitamin B, (Thiamine) Assays 


Thiamine determinations by the thiochrome method 
(1) were made on samples taken in 1954 from wheats 
stored for the different periods. The results of these tests 
are given in Table III. The Marquis wheats stored 25 — 33 
years and sampled in 1954 varied from 1.58 mg. per |b. 
for the 1925 sample to 2.00 mg. per lb. for the 1927 sam- 
ple. The thiamine contents of the Kanred lots stored 25 - 
33 years and sampled in 1954 were lowest for the 1921 
sample and highest for the 1929 sample. Since no deter- 
minations of thiamine were made in 1938 when the sam- 
ples were first tested, it is impossible to determine ac- 
curately from these data the effect of storage on thiamine 
content. A sample of Marquis and Kanred wheat grown in 
1953 at the same location where the stored varieties were 
produced assayed 2.23 and 1.87 mg. per lb., respectively, 
of thiamine. The stored Marquis and Kanred samples av- 
eraged slightly lower than the same varieties grown in 
1953, included for comparative purposes. 


TABLE III 


VirAMIN B, (THIAMINE) CONTENT OF WHEAT SAMPLES 
Drawn In 1954 








SAMPLED IN 1954 
VARIETY AND 


Crop YEAR Years after 





Slareent Thiamine 
mg/lb 
Marquis 1921 33 1.99 
1922 32 1.74 
1923 31 1.96 
1924 30 1.90 
1925 29 1.58 
1926 28 1.84 
1927 27 2.00 
1929 25 1.85 
1953 sip 2.23 
Kanred 1921 33 1.60 
1924 30 1.69 
1929 25 1.70 
1953 ate 1.87 


The data presented herein, considering the known vari 
ation in thiamine content of wheat of different crops a: 
shown by other investigators, indicate that under condi 
tions of this experiment there has probably been no signif 
icant loss due to storage. 

Bayfield and O’Donnell (2) determined the thiamin: 
content of a number of samples of apparently sound whea 
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f varying ages up to 51 years. The very low values ob- 
t:ined for some of the older samples (although no data 
.o the original thiamine content of the samples were avail- 
le for comparison) indicated that considerable loss in 

‘iamine must have occurred. Some of the samples as 

uch as 21 years old, however, still had fairly high thia- 

ine content and therefore had apparently not suffered 

‘ry heavy losses of thiamine during these long periods 

storage. 


Germination Tests 


The germination tests made after 6 months’ storage and 
: zain in 1954 are shown in Table IV. All samples germin- 
ed well when the first tests were made, the lowest being 
‘3.0% for the 1923 Marquis and 1929 Kanred. The tests 
ade during the different storage periods reveal marked 
‘ ifferences, the wheat stored the longest being lowest gen- 
‘ally in germination, as would be expected. By 1954 the 
)21 Marquis and Kanred, stored for 33 years, and the 
)24 Kanred, stored for 30 years, showed no germination. 
he Kanred samples stored for 25 and 30 years showed 
respectively 7.8 and 12.3% lower germination than sam- 
ples of Marquis stored for the same length of time under 
the same conditions. In general, Kanred decreased some- 
what faster in percentage germination than Marquis when 
comparisons were made for lots harvested in the same 
years. Fair to good bread was made from samples that 
germinated very poorly. 


TABLE IV 


GERMINATION PERCENTAGE OF WHEAT STORED FOR VARIOUS 
PERIODS AFTER HARVEST 

VARIETY AND Six Montus 1954 Tests: 
Crop YEAR AFTER HARVEST YEARS AFTER HARVEST 





GERMINATION 


% %e 
Marquis 
1921 98.0 33 0.0 
1922 97.5 32 1.0 
1923 93.0 31 3.0 
1924 93.5 30. 12.3 
1925 97.5 29 4.0 
1926 95.5 28 11.6 
1927 98.5 27 16.3 
1929 97.0 25 14.4 
1953 94.8 os ee 
Kanred 
1921 95.0 33 0.0 
1924 94.0 30 0.0 
1929 93.0 25 6.6 


1953 96.8 





Summary 
Samples of Marquis, a spring wheat grown under irri- 
ition, and Kanred, a winter wheat grown on fallow with- 
cut irrigation, were stored at Fort Collins, Colorado, in 
bags in a dry unheated room for periods up to 33 years. 
The 1921 Marquis and Kanred stored 33 years and the 
] )24 Kanred stored for 30 years failed to germinate. Sam- 
pes stored up to 33 years showed different degrees of 
germination which were not directly related to time of 


‘ye 


s orage. Kanred decreased somewhat faster in percentage 
g rmination than Marquis when comparisons are made 
fr lots harvested in the same years. Storage had no con- 
s stent effect on protein content of grain, but about one- 
t! ird of the samples showed a slight apparent loss of pro- 
tn during storage. The ash content of the wheat did not 
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change, but the ash content of the flour averaged consis- 
tently higher in lots drawn since 1938. 


There was a definite and fairly regular increase in fat 
acidity with storage, indicating a certain amount of pro- 
gressive deterioration. Deterioration, however, was not as 
apparent when measured by the bread-baking tests as 
might be expected, considering the marked increase in fat 
acidity. The increase in fat acidity for Marquis and Kan- 
red was about the same when comparisons were made for 
samples stored for the same period. 


The gassing-power determinations made in 1954 on the 
flour, as a measure of the diastatic activity, showed a de- 
crease on six of the eleven lots of flour samples, in con- 
trast to the 1938 samples. 


The quality of the bread, as judged by loaf volume, 
was in all but four cases substantially the same as for the 
samples taken in 1938. There has been a gradual and im- 
portant decrease in the bread grain and texture for eight 
of the eleven lots of stored wheat since they were first 
tested in 1938. The inclusion of an oxidizing agent such as 
potassium bromate in the formula produced no marked 
change in the loaf volume of the breads made from the 
stored wheats. It is apparent from these studies that the 
response to an oxidizing agent is not associated with 
length of storage. 


Determinations of thiamine content of the samples 
taken in 1954 indicate that the differences were no greater 
than might reasonably be expected between samples of 
different crop years. 
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e e e People 


R. W. Bates elected vice presi- 
dent of American Oil Chemists’ 
Society and took office at the 50th 
anniversary in New Orleans April 
22. Bates, who is also an AACC 
member, has been secretary of 
AOCS. 


M. M. Benidt, G. T. Everett, J. H. 
Green, and D. A. Stevens of Gen- 
eral Mills, Minneapolis, were in 
Caracas, Venezuela, recently for the 
ceremonies opening the new flour 
mill there, Grandes Molinos de 
Venezuela. General Mills brands of 
flour will be produced, for the first 
time outside the North American 
continent. 


Mortimer W. Brenner elected 
president of American Society of 
Brewing Chemists for 1959-60; is 
vp and director of brewing, Jacob 
Ruppert Brewery, New York City. 


R. M. Finch appointed by Baker 
Process Co., a division of Wallace 
& Tiernan, Inc., as sales represen- 
tative in Georgia, Florida, and Ala- 
bama for the Do-Maker, a continu- 
ous dough-mixing process; was for- 
merly manager of flour service divi- 
sion of Wallace & Tiernan. 


Lloyd A. Hall, technical director 
of Griffith Laboratories, Inc., Chi- 
cago, received Honorary D.Sc. de- 
gree from Howard Univ., Washing- 
ton, D.C., on June 5. 


Karl Keller and Albin Wilko joip 
laboratory staff of Fries & Fries, 
Inc.; Roderick West appointed as 
the company’s technical manager. 


Robert A. Larsen of The Pills- 
bury Co. appointed member of Nu- 
trition Foundation’s food industries 
advisory committee; is manager of 
Pillsbury’s central research division. 
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Jess A. Meininger 
elected vp of pro- 
duction, quality 
control, and sales 
service of Trenton 
Milling Co., Tren- 
ton, Ill. Mr. Mein- 
inger will be re- 
sponsible also for 
the company’s newly created cus- 
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tomer technical service. He is an 
authority in the field of chemical 
leavening. 

Max Milner, a Kansas State Uni- 
versity scientist and active mem- 
ber of the AACC, has been se- 
lected for international responsibili- 
ties with the United Nations or- 
ganization. 


He is to be senior food technolo- 
gist in the food conservation divi- 
sion of the United Nations In- 
ternational Children’s Fund, with 
headquarters in the UN Building 
in New York City, beginning Au- 
gust 1. 


Dr. Milner is to plan and imple- 
ment a research program in tech- 
nological aspects of high-protein 
and other foods for food-deficient 
areas of the world. He will work 
with engineers and nutritionists in 
analyzing and developing proced- 
ures to process foods, test their ac- 
ceptability, and market them in con- 
nection with the UNICEF, Food 
and Agriculture Organization 
(FAO), and the World Health Or- 
ganization (WHO). He will also 
maintain liaison with professional, 
governmental, and industrial per- 
sons associated with food technol- 


ogy. 


A member of the K-State staff 
since 1947, Milner has resigned, 
effective July 31. During his more 
than 12 years on the K-State staff 
he has been author or co-author of 
more than 60 professional and sci- 
entific journal articles dealing with 
various problems of food technol- 


ogy. 


In addition to his work at Kansas 
State University, Milner has been 
sent abroad twice within the last 
five years as a food technology con- 
sultant — to Rome, Italy, and Israel 
in 1954 and to Israel in 1958. 


Ray O’Halloran is setting up new 
malt sales office for Northwestern 
Malt & Grain Co. in Cleveland, 
Ohio; was manager of barley de- 
partment, Froedtert Malt Co., be- 
fore joining Northwestern at Min- 
neapolis a year ago as malt sales- 
man. 


William lL. 
Rainey heads new 
products depart- 
ment of Comman- 
der Larabee flour 
milling division of 
Archer - Daniels - 
Midland Co., Min- 
neapolis; will work 
on new wheat flour 
blends and formu- 
lations, and ex- 
plore new market 
areas for these 
products in the 
baking industry 
and other seg- 
ments of the food 


industry. Was formerly technical 
director for CL. Lawrence J. War- 
ren becomes director of products 
control for the division; has been 
in charge of control laboratory at 
CL’s flour mill at North Kansas 
City, Mo. 


A. M. Schle- 
huber, professor of 
agronomy at Okla- 
homa State Uni- 
versity, will begin 
a year’s leave in 
September under a 
Fulbright Lecture- 
ship. He will lec- 
ture on plant breeding and _ will 
attend lectures and seminars at the 
Technical Institute, Munich, Ger- 
many. He also will work with 
wheat research groups at the Insti- 
tute and other research organiza- 
tions. Dr. Schlehuber has headed 
Oklahoma’s small grains improve- 
ment and testing program since 
1945. 





Nathan Stein 
elected assistant 
secretary to Flora- 
~ synth Laborator- 
ies, Inc.; has been 
associated with 
Florasynth since 
1946 at their heac 
offices in New York 
City, as accountant and controller 


Robert C. Wornick joins staff 0: 
department editors, This Journal 
as Feed Technology editor. Dr 
Wornick is chem 
ical engineer an 
head of chemica 
laboratories in th: 
| Agricultural Re- 
search & Develop: 
ment departmen 
of Chas. Pfizer é 
Co., Inc., Terr: 
Haute, Ind.; has been with th: 
company since 1942 in this an! 
other capacities. 
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IT PROTECTS YOUR BAKED GOODS 





AGAINST MOLD AND YEAST SPOILAGE 


@ All your baked goods will stay “party fresh” longer when you protect them with 
Sorbistat®-K (potassium sorbate, Pfizer). 

Sorbistat-K can be added directly to batters or frostings — either in its dry 
form or as a water solution (Sorbistat-K is readily soluble in water). It effectively 
ithibits mold and yeast growth in cakes, pies and cookies. Its wide range of effective- 
nass at comparatively low pH levels makes Sorbistat-K ideal for chemically- 
leavened baked products. 

An improved form of Sorbistat® (sorbic acid, Pfizer) is now available for appli- 
citions where water solubility is not a factor. This low-moisture-content, free- 
flowing form of Sorbistat dissolves readily in oil and fat media. Excellent for cake 
aid doughnut dry mixes, pastry, bakers margarine, etc. 

Why not write Pfizer for detailed technical information on how you can add 
sielf life to baked goods with Sorbistat-K and new, improved Sorbistat. 


Chas. Pfizer & Co., Inc., Chemical Sales Division, 630 Flushing Ave., Brooklyn 6, N. Y. 
B: anch offices: Clifton, N. J.; Chicago, IlIl.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga.; Dallas, Tex.; Montreal, Can. 





Science for the 
world’s well-being 





Quality Ingredients for 
the Food Industry 
for Over a century 
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“Food Chemical News.” Issued 
in loose-leaf page form, this “spe- 
cialized weekly publication” was 
launched recently by Louis Roth- 
schild, Jr., to meet industry needs 
for information about legislative 
and administrative developments 
affecting food chemicals. Mr. Roths- 
child was previously editor of 
F-D-C Reports, an independent 
publication in drugs and cosmetics. 
With basic policies in formulative 
stages and the situation in many 
areas in a state of flux, Mr. Roth- 
schild recognized the need for such 
authoritative, up-to-date news cov- 
erage. Write to: Food Chemical 
News, 1011-12 Warner Bldg., Wash- 
ington 4, D.C. 

© eS e 

Wallerstein’s new address. The 
Wallerstein Co. moved into its new 
general office and administration 
building at Mariners Harbor, Stat- 
en Island, which is the location of 
its principal manufacturing plant 
and laboratories, on May 1. Visitors 
are welcomed, and communica- 
tions should be sent to the new ad- 
dress: Wallerstein Square, Marin- 
ers Harbor, Staten Island 3, N.Y. 

* ~ ® 

“Givaudan Flavorist.” The latest 
issue of this 8-page, well-turned-out 
pamphlet distributed by Givaudan 
Flavors, Inc., features a current ap- 
praisal of pressurized foods; their 
history, and problems now con- 
fronting the food manufacturer. Re- 
quirements of propellants are out- 
lined, and reformulation of the 
product, usually required for aero- 
sol packaging, is discussed. The 
company predicts a definite fu- 
ture for the aerosol package in the 


food industry, with cooperative ef- 
fort between development and mar- 


keting. They look forward to seeing 
such products as cake icings, pan- 
cake and cake mixes, salad oils, and 
dressings packaged in pressurized 
containers; in addition, new food 
items will be realized solely as a 
result of aerosol research. “The Fla- 
vorist” will place your name on its 
mailing list if you so request: Gi- 
vaudan Flavors, Inc., 321 W. 44th 
St., New York 36, N.Y. 


z e ° 

Merck booklet on enrichment. 
“Your refresher course on enrich- 
ment,” a 22-page booklet just pub- 
lished by Merck & Co., Inc., poses 
questions important to producers of 
enriched food products: “What 
does the dietary labeling statement 
really mean, and how can it work 
to my advantage? How do enrich- 
ment ingredients safeguard health? 
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What is the story behind the en- 
richment program?” These and 
other questions vitally important to 
business from standpoints of mar- 
keting, sales, advertising, and pro- 
duction are answered. Means of 
adding enrichment ingredients to 
cereal products are described, as 
well as the best ways of using en- 
richment wafers or mixtures. Fed- 
eral standards of identity and die- 
tary labeling for enriched foods are 
outlined in the center spread. Spe- 
cific standards and labeling re- 
quirements for bread, flour, farina, 
corn meal and grits, rice, pastina, 
and macaroni products are item- 
ized in a ready-reference table. 
Millers, bakers, cereal manufactur- 
ers, and others will find this book 
a handy reference guide as well as 
“a refresher course.” Copies are 
available from Merck & Co., Inc., 
Chemical Division, Rahway, N. J. 
oe & & 

Flavor demonstration. During 
the recent AACC annual conven- 
tion, Fries & Fries, Inc., manufac- 
turers of flavors, aromatics, essen- 
tial oils, and perfumes, demon- 
strated the use of some of their 
newest flavoring compounds _ to 





association members. Pictured in 


the Fries & Fries booth are, left 
to right: Mat H. Nash, American 


Breddo Corp., New York City; Den- 
nis Daugherty, Borden Foods, East 


Point, Ga.; Malcolm Whiteford, 


Borden Foods, Los Angeles; Louis 
Mignacca, F&F New York repre- 


sentative; and Mr. and Mrs. Robert 
G. Fries, Jr., of Cincinnati. 
e * 7 
Brewing Chemists’ papers. 
Among 26 papers presented at the 
recent ASBC annual meeting in 
Montreal, two were given by AACC 
members who have been frequent 
contributors to Cereal Chemistry, 
both of the Grain Research Labora- 
tory, Winnipeg. W. O. S. Meredith 
reported on studies on wort nitro- 
gen in barley. E. J. Bass and Dr. 
Meredith contributed together the 
sixth of their series of papers on 
enzymes that degrade barley gums, 
discussing the relations between 





barley gum composition, cytolytic 
activity, and malting quality. 

Other papers were mainly on malt 
and on brewing, and included 
studies of malt assortments and 
grists; nitrogen metabolism; chrom- 
atography and spectrophotometry; 
gas chromatography of volatiles 
and in flavor definition; reducible 
disulfides; porphyrins; chlorides: 
use of the immersion refractometer: 
nomograph technique in refracto- 
metric analysis; barley malting 
quality; malt modification; British 
system of malt analysis; effect of 
growth regulators on barley malt: 
radioactive carbon in malt gums 
and tannins; extract determination 
of cereal adjuncts; yeast strains and 
viability of yeast. 

* e e 

Cargill facilities expand. Storage 
space for 3 million bu. of grain is tc 
be added this summer to the Chica- 
go terminal elevator of Cargill, Inc 
(now holding 17 million bu.), mak: 
ing it the largest on the Great 
Lakes. Three circular steel tanks 
will be added, each holding 1 mil- 
lion bu., diameter 160 ft., rim height 
48 ft. center height 91 ft. Ca- 
pacity of Cargill’s elevator at Baton 
Rouge, La., has recently been ex- 
panded from 7.5 million to 5 mil- 
lion bu., making this the largest ex- 
port elevator on the Gulf Coast. It 
is owned by the Baton Rouge Port 
Commission and operated by Car- 
gill. 








EMPLOYMENT NOTICES 


COMPLETELY EQUIPPED LAB FOR RENT 
Have you been interested in oper- 
ating your own cereal lab? Here’s a 
golden opportunity! We have a 
nearly new and fully equipped lab 
including air conditioned offices, 
model bakery, farinograph, Kjel- 
dahl and all other necessary equip- 
ment for you to start in business. 
Just turn the key in the door and 

ou are ready to go! We will work 
out a VERY NOMINAL rent for 
the entire deal. Located in mid- 
western city. Reply to: Department 
25, CEREAL SCIENCE TODAY, 
1955 University Avenue, St. Paul 4, 


Minnesota. 


WANTED: ASSISTANT CHEM- 
IST to be trained for top position in 
medium sized midwest flour mil . 
Good salary, excellent opportunit, 
for well-rounded individual. Our 
employees know of this ad. Writ» 
giving full particulars to: Dept. 3(, 
CEREAL SCIENCE TODAY, 1955 
University Avenue, St, Paul 4, Mir - 
nesota. 
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LACTOSE: pure 


Lactose can improve your present products... help you develop 
new ones. Lactose can simplify your processing. Lactose can 
lower your costs. Seldom do you find such a versatile material. 


That is why Lactose is attracting so much attention from 
both research and manufacturing executives. Virtually every 


week sees the discovery of exciting new possibilities for profit- 
able applications in the food field. 


Only Western can supply Lactose, Edible, in the full range 
of particle sizes required by various food applications. Strict 


chemical and bacteriological specifications, rigid quality con- 
trol and years of processing experience assure highest quality. 


Take a fresh look at the characteristics of Lactose. One of 
them may help solve a problem you are working on right now. 


For free samples and information, write our Technical Service, 
Department 50G.(Tell us the applications you are considering.) 


WESTERN CONDENSING COMPANY 
Appleton, Wisconsin fe 
WORLD-WIDE SUPPLIER OF HIGH-QUALITY MILK DERIVATIVES 


@ low sweetness 


@ soluble, uniform 


@ free flowing, 
anti-caking aid 


8 flavor-enhancing 
@ pigment-absorbing 


@ valuable nutritional 
properties 


@ crystallization control 


milk sugar 


Distributed Nationally by 
CHEMICAL DEPARTMENT 
McKESSON & ROBBINS, ING. 


60 conveniently located warehouses 
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VITAMINS 
by the TONS 


Re 


ate ime\ 
Palmitate and Acetate 
(liquid and dry forms) 
J 
Beta Carotene 
(crystals, suspensions & dry beadlets) 
cm 
Vitamin By; 
Thiamine Hydrochloride 
(regular and ampul types) 
Thiamine Mononitrate 
. 
Vitamin Bz 
Riboflavin 
(regular and solutions types) 


Riboflavin-5’-Phosphate Sodium 
i 
dl-Panthenol d-Panthenol 
d-Calcium Panthothenate 
+ 
ei relat oT 
Pyridoxine Hydrochloride 
7 
Niacin — Niacinamide 
os 
STTed iia) 
. 
Vitamin C 
l-Ascorbic Acid Sodium /-Ascorbate 
Coated /-Ascorbic Acid 
Sodium Erythorbate Erythorbic Acid 
e 
Vitamin E 
dl-alpha-Tocopherol (yl) Acetate 
dl-alpha-Tocopherol unesterified 
Dry Vitamin E Acetate 33% and 25% 


Call ROCHE for VITAMINS 
VITAMIN DIVISION 


HOFFMANN-LA ROCHE INC. 


Nutley 10, New Jersey 
NUtley 2-5000 * N.Y.C.: OXford 5-1400 


Pacific Coast Distributor 

L. H. Butcher Co. — San Francisco * 
Los Angeles * Seattle * Portland 

* Salt Lake City 


In Canada 

Hoffmann-La Roche Ltd., 
1956 Bourdon 

Street, St. Laurent, 
Montreal 9, 

ne) 
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Review of Food Protection Committee Activities 
during 1958 


The Food Protection Committee continued its activities 
dealing particularly with possible public-health problem: 
associated with the use of chemicals in food production 
processing, packaging, and storage. Three reports were 
completed during the year. They are: 


1. Insignificant levels of chemical additives in foods 
Food-Drug-Cosmetic Law Journal 12:477 (1958) 

2. Food packaging materials: Their composition and uses 
NAS-NRC Publication 645, November 1958 

3. The safety of polyoxyethylene (8) stearate for use 
in foods. NAS-NRC Publication 646, December 1958 


The Committee’s activities are largely carried on by 
subcommittees. Some of the current activities are outlined. 


The Subcommittee on Food Technology held a sym- 
posium. 

In three meetings held since January, the Subcommittee 
on Carcinogenesis has examined available information on 
the comparative carcinogenicity of material when 1) ad- 
ministered to various species of animal, and 2) when 
administered by various routes either in the same or 
different species. It is hoped that, if the data are marshaled 
in this manner, they will support definite inferences as 
to 1) whether results of a test for carcinogenicity in one 
species would predict with accuracy the carcinogenicit) 
of the material for another species, and 2) whether results 
by one route of administration would predict the carcino- 
genicity of the material if given by another route. 

An attempt is also being made to establish whether 
there is a graded dosage response to carcinogens in gen- 
eral as there is to other toxicants, and, if so, whether the 
relationship forms a good basis for establishing a “safe” 
level of usage for man from a “no-effect”’ level in test ani- 
mals. 

The Subcommittee has not yet come to definite conciu- 
sions on any of these questions. It realizes, however, that 
no matter what conclusions are reached, it will still b> 
necessary, as a practical matter, for judgments to be mad > 
as to the carcinogenic hazard attending the use of fool 
additives. It is, therefore, assembling information on met! - 
ods used by various laboratories to detect carcinogenicit / 
and reviewing information on the rationale of such met! - 
ods with a view to proposing some general requiremenis 
of tests for carcinogenicity and general principles for est - 
mating the carcinogenic hazard from the use of food add - 
tives. 
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The major current activity of the Subcommittee on 
l'ood Technology is the revision of the FPC publication, 
‘The use of chemical additives in food processing.” This 
is being carried out with the aid of trade associations 
ind individual industry representatives. 

The Subcommittee on Toxicology is revising the FPC 
s‘atement, “Principles and procedures for evaluating the 
ifety of intentional chemical additives in foods.” It is 
lso compiling information on the safety of the glycerides 
f lauric acid. 

The Committee continues to be supported by grants 
{rom industrial concerns, commercial laboratories, and 
msultants. Grants from 143 such organizations and indi- 
\iduals were received in 1958. Representatives of the 
ranting organizations, trade associations, scientific and 
‘chnical societies, and government agencies make up a 
iaison Panel. The Committee obiains much help through 
msultation, receipt of information, and encouragement 
‘om the Panel. 

A matter under consideration is that the FPC might 
e useful in preparing a pharmacopoeia — a compilation 
<nalogous to that of the U. S. Pharmacopoeia. An ad hoc 
ommittee has been appointed to consider whether this is 


esirable; Dr. J. R. Mahoney of Merck & Co., Inc., is 


chairman. 1S tiie 





FEED MICROSCOPISTS’ MEETING 
Of interest to all feed chemists was the program at the 
recent 7th annual meeting of the American Association of 
Feed Microscopists held in Quincy, Illinois, April 27-29. 
About two dozen technical papers and laboratory demon- 
strations were presented during the three-day period. 
Several of these are listed below: 
Dispersion staining, an aid to the microscopic inspection 
of feeds, by G. D. Miller, Kansas State University 
Histology and photomicrography applied to soybean 
products, by T. G. Campbell, Central Soya Company 
Microchemical tests for trace minerals in feeds, by Miss 
E. M. Gordon, Canada Department of Agriculture 
Systematic microscopic identification of ingredients in 
mixed fertilizers, C. T. Smith, University of Massa- 
chusetts 
Quantitative estimation of ingredients in feeds, by E. E. 
Brown, Texas Agricultural Experiment Station 
I ffect of overheating on nutritional value of protein, by 
A. J. Gehrt, Moorman Manufacturing Company 
It is impossible to list all the presentations here, or to 
adequately summarize the extensive and practical infor- 
‘ation provided. Complete copies of each paper will ap- 
var in the Proceedings of the meeting, now in prepara- 
m. Chemists in feed and fertilizer industries, and in 
ate, government, and industrial laboratories, will want 
obtain copies. These will be available soon, at nomi- 
val cost, through G. M. Barnhart, secretary-treasurer, 
merican Association of Feed Microscopists, c/o Missouri 
spartment of Agriculture, Jefferson City, Mo. 
R. C. Wornick 
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SPACE AGE 
FLAVORS... 





... with 
that 
Country 
Kitchen 
Taste ! 






This is the day of jet-flight and dehydrated 
potatoes; atomic energy and frozen bread; 
super-sonic speed and ‘‘quicker-than-in- 
stant’ mixes for everything from soups to 
desserts. This is the threshold of the space 
age and the era of convenience foods. 
Flavors for these modern foods must be as 
dynamic as the technology of their formu- 
lation . . . as carefully designed as the 
science that developed them. Yet, these 
space-age foods must still retain that home 
cooked taste. Only a company that keeps 
thoroughly abreast of the newest develop- 
ments in food can give you this kind of 
“built for the product”’ flavor. Fries & Fries 
provides you with space-age flavors with 
that country kitchen taste! Let our labora- 
tories show you what dynamic flavor re- 
search means. 
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FRIES & FRIES 


INC 
CINCINNAT! 
U.S.A 







Cincinnati 110 E. 7Oth St. New York 418 E. 9lst St. 
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CALCIUM OXALATE EXCRETION AND 
VITAMIN B, DEFICIENCY 


Recent observation on the effect of vitamin Bg de- 
ficiency indicate that the loss of this vitamin due to the 
processing of cereal products may assume an importance 
equal to the losses of thiamine, riboflavin, niacin, and 
iron. For this reason, millers and bakers will follow with 
interest future studies of this vitamin, which heretofore 
has been given little consideration. Future research could 
conceivably lead to revision of enrichment mixtures to 
include synthetic vitamin Bg, which is available at rea- 
sonable cost. 

Calhoun et al. (Calhoun, W. K., Jennings, R. B., and 
Bradley, W. B. Calcium oxalate excretion and hematuria 
in vitamin Beg-deficient rats fed phthalylsulfathiazole. 
J. Nutrition 67:237; 1959) observed abnormally large 
quantities of calcium oxalate crystals in the urine of rats 
fed vitamin Beg-deficient diet. The addition to the diet of 
a level of vitamin Bg known to be adequate for normal 
growth did not completely eliminate the oxalate excretion. 
However, somewhat higher levels of vitamin Bg decreased 
the excretion of calcium oxalate to the extent that it 
could not be detected microscopically. These authors 
determined that the oxaluria of vitamin Bg-deficient rats 
is caused by defective metabolism of glycine, an amino 
acid which is a component of dietary proteins. Examina- 
tion of the urinary tracts of animals fed the vitamin Beg- 
deficient diet for relatively short periods of time revealed 
severe kidney damage, deposition of crystalline material 
in the kidney tissues, and urinary calculi (stones which 
partially block the urinary tract). 

Gershoff et al. (Gershoff, S. N., and Faragalla, F. F. 
Endogenous oxalate synthesis and vitamin Bg deficiency 
in the rat. Federation Proc. 18: 526; 1959) have reported 
findings which confirm these observations. These investi- 
gators induced a more severe vitamin Bg deficiency by 
feeding the pyridoxine analog, deoxypyridoxine. Also, 
they maintained their experimental animals for a longer 
period of time, with the result that kidney damage and 
kidney stone formation were more severe. 

The excretion of abnormal quantities of oxalic acid 
by humans is not rare. It may be revealed only after 
sufficient calcium oxalate crystals have been retained in 
the urinary tract to produce stones which interfere with 
urinary flow. Surgery is frequently required for the re- 
moval of kidney stones and, in some cases, these stones 
result in loss of function of one or both kidneys. 

These observations concerning pyridoxine deficiency, 
oxaluria, and kidney stone production in rats do not 
prove, but only suggest, the possibility that a vitamin Beg 
deficiency may contribute to the production of kidney 
stones in humans. However, Gershoff et al. (Gershoff, 
S. N., Mayer, Agnes, and Kulczyki, L. L. The effect of 
pryidoxine administration on the urinary excretion of 
oxalic acid, pyridoxine, and related compounds in mon- 
goloids and non-mongoloids. J. Clinical Nutrition 7:76; 
1959) have provided some evidence that the pyridoxine- 
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oxaluria relationship observed in experimental animals 
exists in humans. They have determined that the adminis 
tration of large doses of pyridoxine to individuals wh« 
were maintained on a presumably adequate diet reducec 
the level of urinary oxalic acid below that considered t 
be normal. If future research should reveal that kidney 
stones in man are caused by vitamin Bg deficiency, ar 
important role of pyridoxine in human nutrition will be 
revealed and, undoubtedly, effort will be made to assure 
adequate distribution of this vitamin. 


W. B. BRADLEY 


AACC 


LOCAL SECTIONS 


Pacific Northwest Section members are holding thei 
annual meeting on Monday and Tuesday, June 22 and 
23, at the Benjamin Franklin Hotel, Seattle. The pro- 
gram will be reported more fully later. The planned 
entertainment is sure to attract a full complement of 
members and their wives and children: a boat trip on 
Puget Sound with a salmon barbecue at Kiana Lodge; 
bowling, the annual banquet, and the special ladies’ 
luncheon. Don Sundberg is local arrangements chair- 
man. 

e e e e 


Northern California Section met on June 4 for cock- 
tails and ham dinner in the Redwood Room, Leopard 
Restaurant, in San Francisco. The program was given 
over to reports on the national AACC convention in 
Washington, D.C., in May — business, technical, and 
milling and baking technology — by members who at- 
tended. Nomination of officers for 1959-60 was held. 

e e e e 

Kansas City Section met on June 17 at Hotel Presi- 
dent, for informal dinner at 6:30 and formal meeting 
at 8:00 p.m. A panel discussion on test baking and 
bakery service problems was stimulating, and brought 
out useful points of information. Taking part were 
Jim Bennett and Larry Marnett, C. J. Patterson Co.; 
Jim Doty and Vernon Stiles, Doty Laboratories; Bil! 
Green, Continental Baking Co.; and Glenn Hargrave, 
The Paniplus Co. 


Niagara Frontier Section had its annual fun-and-eat: 
festival, a chicken barbecue, on June 20, again at the 
country home of Ann Collins. Members and_ their 
families, children included, enjoyed a day of play 
in the grounds and swimming pool. General chairman 
Bob Van Burek turned duties over to a big com. 
mittee, one person responsible for each item of food, 
from Stan Skelskie who turned out the barbecuec 
chicken, through Sue Kazanjan (cabbage salad), Vir- 
ginia Davis (beans), Jule Schneider (scalloped pota- 
toes), Mary Van Burek (potato salad), Jerry Mru! 
(rolls), Jack Monier (cakes); and Norm Schack, ic: 
cream. Donations were received by Al Camp. Bi!! 
Davis took care of coffee and milk; Bill Kazanjar, 
beer; Mel Shero, pop; and Maxcy Lynch saw to th> 
ice. Games and prizes needed more than one person 3 
attention: Lee and Orrin Wolff were assisted by Vinc> 
Lawson with those for the children, and Bill Smitl, 
with Clayt Sander, were in charge of those for adult:. 
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Rob Segmen had a roving commission with the 
cumera. Chet (“Prophet”) Bald was entrusted with the 
paportant item of the weather, and Chuck Bronold 
handled the finances for the much-enjoyed affair. 
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Expansion of New and Old Rice during Cooking. 
H. S. R. Desikachar and V. Subrahmanyan, Division 
of Biochemistry and Nutrition, Central Food Tech- 
nological Research Institute, Mysore, India. 


S udies with Radioactive Tracers. III. The Effects of 
Defatting and of Benzoyl Peroxide on the Decom- 
position of Br*?-Labeled Bromate by Water-Flour 
Doughs. C. C. Lee and R. Tkachuk, Department of 
+ aaa University of Saskatchewan, Saskatoon, 
Sas 


Observations on the Potentiometric Titration of Sulf- 
hydryl Groups in Wheat Gluten with Iodine. W. C. 
Schaefer, C. A. Wilham, R. J. Dimler, and F. R. 
Senti, Northern Utilization Research and Develop- 
ment Division, Peoria, Ill. 


The Bread Staling Problem. X-ray Diffraction Studies 
on Breads Containing a Cross-Linked Starch and a 
Heat-Stable Amylase. H. F. Zobel and F. R. Senti, 
Northern Utilization Research and Development 
Division, Peoria, Ill. 


Staling Studies of Bread Made with Flour Fractions. 
V. Effect of a Heat-Stable Amylase and a Cross- 
Linked Starch. W. G. Bechtel, American Institute 
of Baking, 400 E. Ontario St., Chicago 11, Ill. 


Consistency Measurements on Batters, Doughs, and 
Pastes. E. B. Lancaster and R. A. Anderson, North- 
ern Utilization Research and Development Division, 
Peoria, II]. 


The Amperometric Titration of Thiol Groups in Flour 
and Gluten. A. H. Bloksma, Institute for Cereals, 
oo and Bread T.N.O., Wageningen, The Nether- 
ands. 


Siudies on the Physical Nature of Gliadin. John 
Holme, Procter & Gamble Co., Cincinnati, Ohio; 
and D. R. Briggs, Department of Agricultural Bio- 
ay, University of Minnesota, St. Paul 1, 

inn 


Dough Mobility and Absorption. I. Hlynka, Grain Re- 
search Laboratory, Winnipeg 2, Manitoba. 


G-ain Storage Studies. XXIX. The Influence of Tem- 
perature and Moisture Level on the Behavior of 
Wheat Stored in Air or Nitrogen. R. L. Glass, De- 
partment of Agricultural Biochemistry, University of 
Minnesota; J. G. Ponte, Jr., Continental Baking Co., 
Rye, N.Y.; C. M. Christensen, Department of Plant 
Pathology, and W. F. Geddes, Department of Agri- 
cultural Biochemistry, University of Minnesota, St. 
Paul 1, Minn. 





TO JACK UP 


—_ in today’s market 


add the 


,) POWER OF 
PROTEIN 


) to your 


cereal products 
(*High-quality protein, of course!) kg 






Today’s smart food buyer insists on not just more 
protein — but more high-quality protein in the 
cereal she buys. 


That’s why increasing numbers of cereal manu- 
facturers are turning to Sheftenes! .. . Because 
Sheftenes are a complete milk protein with an 
essential amino-acid “profile” (especially rich in 
lysine and tryptophane) that’s ideal for upgrad- 
ing the nutritional value of cereals. 


Sheftenes are tasteless, odorless, colorless, fat- 
free too — and handle readily on your present 
: equipment. And they’re exceptionally versatile! 
Wy With Sheftenes you can achieve the taste and 
' texture characteristics you set out to get... and 
do it economically in the bargain. 


If you’re looking to “beef up” sales of a new or 
established brand, add the power of Sheftene 
high-quality proteins now. For free samples, data 
or technical assistance write Dept. C-79. 


HEFPFIELD CHEMICAL 
Norwich, N. Y. 


A DIVISION OF NATIONAL DAIRY PRODUCTS CORPORATION 


Western U.S. distribution through 
BRAUN-KNECHT-HEIMANN CO. 
and Affiliates — San Francisco 
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O)nscrvations 


What steps are 
we as cereal 
chemists taking to 
determine the ef- 
ect of atomic fall- 
out on our cereal 
grains? In case of 
further experimen- 
tal blasts or war, 
are we prepared to say whether cereal 
grains are edible? Since radioactive 
strontium is accumulative in the bones 
of man and animals do we have meth- 
ods to make necessary laboratory tests 
of grains? Do we know the limits? We 
know work in this field is in progress at 
some of the universities; however, as 
cereal chemists perhaps we should take 
part in collaborative studies of methods. 
When the emergency arises it may be 
too late. Of course, the officers of the 
Association are aware of the problem 
and probably will be calling on us to 
help. When they do, let us co-operate 
fully because cereal foods have been 
and will be vital to our survival. 


The southwest winter wheat crop is 
being harvested at a rapid rate. At the 
present time it appears that we have 
another low protein crop. However even 
though the protein level is down, the 
mixing strength on the short side, and 
the ash level high, we feel sure the 
southwest winter wheat millers will come 
through with a bakers flour that will 
please the baker. Years of experience 
in choosing the choicest wheat from 
each crop for use in producing bakers 
flour assures the baker that the grain 
men and flour millers will do it again. 
They will keep it in line again in ‘59. 


Yours very truly, 


inc Dot 


P.S. | almost forgot—if your laboratory 
is overloaded, send the overload to us. 
We need the business. 


DOTY 


AF 


1435 Clay St., 
North Kansas City 16, Mo. 
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BEFORE AND AFTER 


Not too many of us have the oppor- 
tunity to see ourselves in movies, es- 
pecially those taken some twenty-five 
years ago. However, there is a select 


group among AACC members who at- 
tended the 1931 Annual Meeting in 
Louisville, Kentucky, and were lucky 
enough to be spotted by Leslie R. Ol- 
sen and his roving camera. Mr. Olsen 
was one of the pioneers in the now 
popular hobby of home movies and 
used his talents at many AACC meet- 
ings, both local and national. As a 
long time member of the Northwest 
Section in Minnesota, Olsen shot a 
lot of film around Minneapolis. Just 
this spring the Northwest Section had 
an opportunity to view some footage 
taken in the late thirties and early 
forties of their meetings and outdoor 
social gatherings. 


Leslie Olsen is now retired and lives 
in California. Through his co-opera- 
tion and loan of about 800 ft. of film, 
the St. Paul office was able to have a 
duplicate made and this was the film 
shown in Minneapolis and in Wash- 
ington, D.C., at our Annual Meeting, 
Olsen has also given the AACC many 
individual and group pictures of 
AACC members taken as early as 
1917. He presented these along with 
a complete file of AACC News Letters 
(predecessor to CEREAL NEws and 
CEREAL SCIENCE TopAy) to the AACC 
at our San Francisco Meeting in 1957. 


Our thanks and deep appreciation 
go to Mr. Olsen, an early president of 
the Association, whose generosity has 
provided the archives with some val- 
uable additions. 


For those of you who may wish to 


extend greetings to Mr. Olsen, his ad- 
dress is: 816 Patio Drive, Campbell, 
California. 


WE HAD HOPED... 


... To run another group of can- 





dids taken at the recent Washingtor 
meeting in this issue, but space wa: 
just not available. We have so many 
excellent papers awaiting publicatior 
that our original plans will have to b 
modified. However, we will try to 
squeeze two or three into each of the 
next two issues. 


MOVING DAY 


After some three years of thinking 
about it, talking about it, and finally 
planning it, the AACC has moved its 
headquarters off the St. Paul Campus 
of the University of Minnesota. Our 


new address (and please take note) is 
1955 University Avenue, St. Paul 4, 


We naturally miss our old friends 
and associates who have been watch- 
ing AACC activities for the past 15 
years, but lack of space was pulling 
our efficiency down. What started out 
as adequate space for one secretary 
working strictly on CEREAL CHEMIS- 
TRY ended up by trying to serve two 
full-time employees, two part-time em- 
ployees and the business load of CERE- 
AL CHEMISTRY, CEREAL SCIENCE To- 
DAY, and the Association. Storage 
space for back issues, books (Mono- 
graph Series and Cereal Laboratory 
Methods), supplies and vital business 
records was almost nonexistent. 


At last we have a place for every- 
thing (although not everything is in 
place just yet!) and we will be abie 
to offer you a chair if you should hap- 
pen to visit us. And please don’t fo 
get to drop in for a chat if you’re in 
the Twin Cities and have the tim». 
We’re centrally located between tle 
two towns on the main drag, Unive:- 
sity Avenue. The next time you’re n 
St. Paul or Minneapolis why not st: p 
in and see your Association’s hea |- 
quarters! 


R.J.f. 








